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1. Discussion

The following text is valid for a given UE.
2. Power control for PUSCH
In a given subframe i, PUSCH may be transmitted 

· on a dynamically (by an uplink grant on PDCCH) assigned resource

· or on a persistently assigned resource

· or not at all

In a given downlink subframe n, a power control command (PUSCH (n) for PUSCH power control may be provided

· within an UL scheduling grant on PDCCH

· or on a TPC-PDCCH (here referred to as the TPC-PDCCHPUSCH)

· or not at all 
If, in a given downlink subframe n, power control commands are provided within an UL scheduling grant and on a TPC-PDCCHPUSCH, the valid power control assumed to be delivered in subframe n should be the power control command provided within the UL scheduling grant (i.e. the power control command on TPC-PDCCHPUSCH should be ignored).

KPUSCH is assumed to be the scheduling delay, i.e. the UL scheduling grant provided in downlink subframe n provides the uplink scheduling for the UE valid for uplink subframe n+KPUSCH. As can be seen below, KPUSCH is also the delay in the PUSCH power control, i.e. a power control command provided in downlink subframe n will not impact the PUSCH transmit power in subframes prior to  subframe n+KPUSCH.  . Exact value of KPUSCH is TBD.

The variable PPUSCH (i) is given by (absolute power step)

PPUSCH  (i)= min{Pmax, 10log(M) + P0 + ·PL + (PUSCH  (i-KPUSCH) + (mcs }  [dBm]

or (accumulated power step)
PPUSCH  (i) = min{Pmax, 10log(M) + P0 + ·PL + 
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where the choice between absolute power step and accumulating power step is semi-statically decided on.

If no power control step (PUSCH (k)   is provided on neither an UL scheduling grant or on a TPC-PDCCHPUSCH in subframe k, (PUSCH (k) in the equations above should be set to zero.

If PUSCH is transmitted in subframe i, it is transmitted with the power PPUSCH  (i). 

2.1. Power control for PUCCH

In a given downlink subframe n, a power control command (PUCCH (n) for PUCCH power control may be provided

· within a DL assignment on PDCCH

· or on a TPC-PDCCH (here referred to as the TPC-PDCCHPUCCH)

· or not at all 
If, in a given downlink subframe n, power control commands are provided within a DL assignment and on a TPC-PDCCHPUCCH, the valid power control command assumed to be delivered in subframe n should be the power control command provided within the DL assignment (i.e. the power control command on TPC-PDCCHPUCCH should be ignored).

KPUCCH is assumed to be the delay in the PUCCH power control, see expression below. Exact value of KPUCCH is TBD.

The variable PPUCCH (i) is given by 

PPUCCH  (i) = min{Pmax, 10log(M) + P0 + PL + 
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Note that, for PUCCH, M=1 and mcs is semi-statically configured.

If no power control step (PUCCH (k)   is provided on neither a DL assignment nor on a TPC-PDCCHPUCCH in subframe k, (PUCCH (k) in the equation above should be set to zero.

If PUCCH is transmitted in subframe i, it is transmitted with the power PPUCCH  (i).
The two TPC-PDCCHs above are identified by two, for the UE separately configured, RNTIs. Nothing prevents the assignment of identical RNTIs for TPC-PDCCHPUSCH and TPC-PDCCHPUCCH. 
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