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1. Introduction:

RAN4 has received the R1-092984 LS [1] on Power Amplifier configurations for UEs with multiple transmit antennas in LTE-A. RAN4 has discussed issues of PA transmission for UEs as well as an appropriate definition of Pmax for certain power classes for UEs with multiple transmit antennas and Pmax definition under possible precoding (where a beam might be created in a give direction). 
In response to the questions raised in LS] RAN4 would like to inform RAN WG1 of the following RAN4 conclusions. These conclusions relate to the equivalent of UE Power Class 3 as currently defined in TS36.101 section 6.2.2
1. What is a sensible transmit PA architecture (or multiple architectures) for UEs with 2Tx antennas? 

RAN4 noted that there are varying requirements in the areas of  spectrum resources, UE types,  vendor implementation issues, and that to meet these varying requirements, it is reasonable that a few transmit UE PA configurations should be included for LTE-Advanced.  In order to mitigate antenna gain imbalance (AGI) effects, as well as to save power in low-battery situations, the ability to switch between one and two PA transmission modes is useful.  In order to achieve maximum transmit power for a 2 Tx antenna UE operating in a 1 PA mode, at least one PA should have a maximum transmit power of 23dBm.   Furthermore, backwards compatibility with Release 8 networks is readily affected by the ability to switch between one and two PA configuration modes. 

Based on its deliberations, RAN4 has concluded that UE performance requirements and support for the following configurations should be included for LTE - A: 
1. 20dBm + 20dBm

2. 23dBm + 23dBm

3. 23dBm + x, where x ≤ 23dBm

2. What is a sensible transmit PA architecture (or multiple architectures) for UEs with 4Tx antennas? 
For the case of 4Tx antennas RAN4 has come to a similar conclusion as for the 2 Tx antenna case and support for the  following should be included as 4Tx antenna UE PA configurations for LTE–A.

1. 17dBm + 17dBm + 17dBm + 17dBm
2. 23dBm + 23dBm + 23dBm + 23dBm and

3. 23dBm + x + x  + x  where x ≤ 23dBm

3. RAN1 kindly requests RAN4 to start looking at how is Pmax going to be defined for UEs with multiple transmit antennas and with possible precoding, and to let us know of the progress of these discussions as conclusions are made.

RAN4 has considered the issue and concludes that Pmax should be defined based on the total transmit power, and that its definition should be decoupled from the number of antennas used, and should be defined as 23dBm regardless of the number of antennas, PAs and precoding used 
2. Actions:
To TSG-RAN1: RAN4 kindly requests RAN1 to take the above RAN4 conclusions into consideration in its work.

3. Date of Next TSG-RAN WG4 Meetings:

TSG-RAN WG4 Meeting #52bis 

12 – 16 October 09
Miyazaki, Japan

TSG-RAN WG4 Meeting #53

9 – 13 November 09
Jeju, Korea
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