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Introduction
At last meeting, working assumption for power control of PUSCH was determined as follows. [1]
· PC formula: P = min ( Pmax ,  10 log M + Po + α x PL + delta_mcs + f(delta_i))

· UE obeys the power setting formulation based on the parameters signaled by the network

· M is the number of assigned RBs (based on UL grant) 

· Po is a cell specific parameter that is broadcasted (default value)

· α is cell specific path loss compensation factor (can be set to one to allow full path loss compensation)

· PL is downlink pathloss calculated in the UE

· delta_mcs is signaled by RRC (table entries can be set to zero)

· MCS signaled in UL grant

· delta_i is UE specific correction value included in the UL grant

· Function f(*) signaled via higher layers

· Only two possibilities

· Accumulated vs. absolute value

· This should be consistent with interference coordination

· Further simplifications if agreed upon

Current working assumption for uplink power control can support both UE-based power control (alpha < 1) and eNodeB-based power control (alpha = 1) for PUSCH. In this contribution, our views on the uplink power control operation under current assumption are described, and then modification and additional clarifications on each scheme are suggested.
LGE’s views on power control operation of PUSCH and SRS
In this section, characteristics of UE-based and eNodeB-based power control are described, and complementary factors for current working assumption are discussed.
· UE-based power control (alpha < 1)
· MCS is defined to be zero values. This means that allocated MCS level has no effect on PSD level of PUSCH, and PSD level of PUSCH depends on only path-loss to serving cell.
· PSD level of SRS has offset to PUSCH, which should be a UE-specific value in order to guarantee satisfactory channel quality measurement and minimize inter-cell interference from SRS [2]. Generally, the offset value could be determined by either eNodeB or UE, based on target SNR of PUSCH (related to path-loss to eNodeB). 
· f(delta_i) : power control command could be used for measurement/PA error compensation and interference coordination.

· Absolute-type command may be appropriate for dynamic (band-specific and/or UE-specific) interference coordination and MCS control in addition to the traditional FPC.
· Accumulated-type command for measurement/PA error compensation: Since measurement/PA error does not dynamically change, an accumulated-type power control command independent from absolute-type one may be helpful in order to decrease the dynamic range of absolute-type power control command.
· Inter-cell interference (power) control : Semi-static control through update of power control parameters
· Link adaptation (AMC) : Fast & freq. selective scheduling based on SNR measurement of SRS and PSD offset of SRS to PUSCH
· UE-based power control is less flexible than eNodeB-based power control, but fast freq. selective scheduling is possible without very frequent path-loss report since path-loss report is necessary only for determination of PSD offset of SRS.

· eNodeB-based power control (alpha = 1)
· PSD level of SRS is controlled by eNodeB so that received SNR be kept constant in long-term scale. For this objective, it is appropriate that f(delta_i) is a accumulation of each power control command from eNodeB
· MCS : non-zero table broadcasted by eNodeB.
· PSD level of PUSCH is basically controlled by MCS. 
· Actual PSD offset between PUSCH and SRS varies dynamically following MCS.
· PSD level of PUSCH = PSD level of SRS + PUSCH offset to SRS + MCS + Some additional correction (described in below paragraph)
· Dynamic interference coordination and inter-cell interference control could be operated by allocation of MCS level.
· Link adaptation (AMC) : Fast freq. selective scheduling based on measurement of SRS
· In case that eNodeB allocate MCS level k and there is some difference between instantaneous received SNR of SRS and target SNR (denoted as
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) for allocated resource band (due to frequency selectivity or time variation), PUSCH has excessive or insufficient quality for an allocated MCS level. For exact link adaptation, UE should know such information as difference between target SNR and instantaneous SNR for SRS. Therefore, additional power control command (instantaneous correction value of MCS) is necessary for efficient link adaptation of PUSCH. For example, as shown in Figure 1 (a), MCS(k) could be determined for a kth MCS level so that received SNR of PUSCH meets pre-defined QoS level at freq. non-selective channel. However, if compensation factor of MCS table is not defined, the received SNR of PUSCH may be excessive compared to expected SNR level as shown in figure 1 (b). In case that received SNR of SRS get away from certain range, additional power control command, abs ,  for PUSCH could complement excessive SNR gap so that the received quality of PUSCH with an allocated MCS level is guaranteed 
· With eNodeB-based power control approach, more frequent path-loss report may be necessary for control of inter-cell interference
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(a) Frequency flat fading case 
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(b) Frequency selective fading case

Figure 1. Compensation of MCS by power control command in case of freq. selective fading channel 
Conclusion
In this contribution, our views on power control of PUSCH and SRS was described, and it was proposed that following modification and clarification of current working assumption may need to be reflected to final specification for efficient operation of PUSCH. 
· For UE-based power control, PSD offset of SRS to PUSCH should be defined as a UE-specific value.
· Both absolute-type and accumulation-type power control command should be conveyed to each UE for efficient power control and link adaptation of PUSCH and SRS.
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