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RAN1 thanks RAN4 for the responses in LS R1-073857 (R4-071422) and has the following questions with related background information for follow-up. 
1. Overall Description

Power control in LTE attempts to maintain the power spectral density (PSD) of UE transmissions. Therefore, total UE transmission power is expected to scale with UE resource allocation.  As an example, for 10MHz operation, a UE can be allocated 1 resource block (RB) in one subframe and close to 50RBs in the next subframe leading to a power change close to 17dB. Such large power steps may occur frequently (as often as every other subframe) and can occur across the entire UE power transmission dynamic range
 (-30dBm to 23dBm). 
Power transitions can also occur within a LTE subframe, if the UE is transmitting a sounding reference symbol (SRS) and a PUSCH/PUCCH transmission in adjacent symbols. The magnitude of these transitions can be large (>10dB) and depends on how SRS is configured.  
Based on RAN4 LS responses in R1-073857(R4-071422) RAN1 now understands that a finite time duration (‘transient duration’) is required for the UEs to change power between two adjacent SC-FDMA symbols (in the same subframe or adjacent subframes). 
RAN1 also understands the RAN4 recommendation not to change the uplink transmit power within a subframe. At the same time, RAN1 believes that not being able to change the transmit power within a subframe may lead a non-negligible loss of system performance in certain cases. One example is when one symbol within the subframe is a sounding reference symbol while the remaining symbols are used for PUSCH or PUCCH transmission. In this case, an inaccuracy in the transmit power due to a transmit-power change, may be preferred, compared to not being able to change the transmit power.  
As a consequence, in order to further evaluate the implications of allowing power transients between SC-FDMA symbols, RAN1 has the following further questions for clarification on the characteristics of the ‘transient duration’.

1. What is the current RAN4 view on the duration of the transient duration and any remaining power inaccuracy after the transition? 
2. What is the current RAN4 view on the nature of changes in UE transmission power (e.g. linear increase, non linear steps etc.) during the transient duration? 
2. Actions:

RAN1 asks RAN4 to kindly provide a response to the above questions
3. Date of next meetings:

 RAN1#51
November 5 –9
Jeju

Korea

RAN4 #45
November 5 –9
Jeju

Korea 
� Of course, the steps have to be truncated at the edges of UE’s dynamic range based on UE min/max power transmission capabilities.





