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1. Introduction

In RAN1#67, RAN1 had received the LS [1] from RAN2. The LS mentioned that 
For the support of multiple Timing Advance in Rel-11, RAN2 has discussed the Random Access procedure on SCell, more specifically the question on which serving cell the PDCCH for Msg2 (Random Access Response) should be sent in response to a preamble sent in an SCell.
Currently, RAN2 has agreed that the UE monitors the PDCCH of the Pcell for the RAR once the UE transmits PRACH on Scell. After receiving the RAR, there is a remaining issue in RAN1 on how to initialize the UE transmit power for the Scell. In this contribution, we discuss this issue and provide a simple proposal for it. 

2. Discussion 

In Rel.10 [2], the random access procedure is only allowed on Pcell. Upon receiving RAR message, the UE would reset the accumulation of PUSCH/PUCCH power control adjustment state. The initial power control adjustment value is set as 
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 to reflect the total power ramp-up from the first to the last preamble and TPC command indicated in the random access response. The initial power control adjustment value could help UE quickly properly adjust the transmit power based on the information of preamble transmission. 
For the support of multiple timing advance in Rel.11, random access procedure on Scell is allowed to get the uplink transmission timing. Upon the preamble transmission on Scell, the UE will monitor PDCCH to receive the corresponding RAR message, which includes the TA command and a 20-bit UL grant. Following is the quotation from the section of Random Access Response reception in the technically endorsed MAC CR [3]: 
**************************************** Quotation Start **************************************** 

-
If a downlink assignment for this TTI has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded, the UE shall regardless of the possible occurrence of a measurement gap:

-
if the Random Access Response contains a Backoff Indicator subheader:

-
set the backoff parameter value in the UE as indicated by the BI field of the Backoff Indicator subheader  and Table 7.2-1.

-
else, set the backoff parameter value in the UE to 0 ms.

-
if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble (see subclause 5.1.3), the UE shall:

-
consider this Random Access Response reception successful and apply the Random Access Response for the serving cell where the Random Access Preamble was transmitted;
-
process the received Timing Advance Command (see subclause 5.2);

-
indicate the preambleInitialReceivedTargetPower and the amount of power ramping applied to the latest preamble transmission to lower layers (i.e., (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep);

-
process the received UL grant value and indicate it to the lower layers;
[…]
***************************************** Quotation End ***************************************** 

Based on the specification, physical layer will get the UL grant and the amount of power ramping applied to the latest preamble transmission, i.e. 
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, no matter the random access procedure is performed on Pcell or Scell. Currently, RAN1 only specifies the initial power control adjustment value for random access on Pcell. For the case of random access on Scell, it also requires to specify how to set the initial power for the following uplink transmission. Since the total amount of power ramping 
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 and the TPC command in the RAR grant 
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 are derived from the preamble transmission. If the preamble is transmitted on Scell, it is natural and reasonable to apply the corresponding 
[image: image5.wmf]rampup

P

D

 and 
[image: image6.wmf]2

msg

d

 to the initial power control adjustment of the Scell. That means that when the UE receives random access response message for the Scell, the initial transmit power setting on Scell could be the same as the current behaviour for Pcell. 
Proposal: For random access procedure on a serving cell c, when the UE receives the corresponding random access response message, the initial power control adjustment state for the Scell, 
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3. Conclusion

This contribution discusses the issue of initializing UE transmit power when random access procedure is performed on Scell. Based on the above discussion, we propose:

Proposal: For random access procedure on a serving cell c, when the UE receives the corresponding random access response message, the initial power control adjustment state for the Scell, 
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The suggestion of the corresponding specification change is shown in Appendix.
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Appendix

5.1.1
Physical uplink shared channel

[…]
· 
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 is a correction value, also referred to as a TPC command and is included in PDCCH 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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is given by
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 which is defined by:
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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 with DCI format 0 for serving cell 
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 where the CRC is scrambled by the Temporary C-RNTI

· where 
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was signalled on PDCCH with DCI format 0/4 or 3/3A on subframe 
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, and where 
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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 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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 is given in Table 5.1.1.1-1. 

· For serving cell 
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 the UE attempts to decode a PDCCH of DCI format 0/4 with the UE’s CRNTI 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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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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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 with DCI format 0/4 are given in Table 5.1.1.1-2. If the PDCCH with DCI format 0 is validated as a SPS activation or release PDCCH, then 
[image: image33.wmf]c

PUSCH,

d

 is 0dB.

· The 
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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.

· If UE has reached 
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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

· UE shall reset accumulation

· For serving cell 
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 value is changed by higher layers
· For the serving cell 
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, when the UE receives the corresponding random access response message

· 
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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

· where 
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was signalled on PDCCH with DCI format 0/4 for serving cell 
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 on subframe 
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· The value of 
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· For FDD,
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· For TDD UL/DL configurations 1-6, 
[image: image48.wmf]PUSCH

K

 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 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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 is given in Table 5.1.1.1-1.
· The 
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 dB absolute values signalled on PDCCH with DCI format 0/4 are given in Table 5.1.1.1-2. If the PDCCH with DCI format 0 is validated as a SPS activation or release PDCCH, then 
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for a subframe where no PDCCH 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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 (accumulation or current absolute) the first value is set as follows:

· If 
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 value is changed by higher layers and serving cell 
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 is the primary cell or, if 
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 value is received by higher layers and serving cell 
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 is a Secondary cell
· 
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· Else

· If the UE receives the random access response message for a 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

[…]
5.1.2
Physical uplink control channel

[…]
· 
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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 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.

· 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 the UE decodes a PDCCH 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.

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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 where 
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 is the current PUCCH power control adjustment state and where 
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· For FDD, 
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· For TDD, values of 
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 are given in Table 10.1.3.1-1.
· The 
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 dB values signalled on PDCCH 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 is validated as an SPS activation PDCCH, or the PDCCH with DCI format 1A is validated as an SPS release PDCCH, then 
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· The 
[image: image78.wmf]PUCCH

d

 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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· Else
· If the UE receives a random access response message for primary 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 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 
[image: image85.wmf]O_UE_PUCCH

P

 value is changed by higher layers
· when the UE receives a random access response message for primary cell
· 
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 if 
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 is not an uplink subframe in TDD.
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