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1
Introduction
In RAN4 #49-bis, test cases for UE maximum transmission power were discussed, and the following working assumptions were agreed [1].

· UE maximum output power for narrow bandwidth allocations should be tested either in the current partial RB allocations or in single RB allocations with +/– 2 dB power tolerance.
· There is the need to define some relaxation to address the issue for 1 RB allocation at the band edge
This contribution discusses how the test cases should be defined based on the above working assumptions.
2
Discussions
First of all, we summarize points which should be taken into account to finalize the test cases for UE maximum transmission power below 

[Point 1]

· The upper limit of the maximum transmission power (+2 dB power tolerance) should be tested without MPR/A-MPR, because it is related to the regulatory requirements, such as SAR and EMC requirements.

[Point 2]

· The lower limit of the maximum transmission power (-2 dB power tolerance) should be tested in narrowband allocations in order to ensure better coverage in LTE UL. Cell edge users, whose transmission power would be high, would transmit uplink signals with small transmission bandwidth to improve received SIR in BS.
[Point 3]

· In LTE, it might be difficult to meet the +/- 2 dB power tolerance in case of 1 RB allocation at the band edge, because UL signals is transmitted in only 180 kHz. 

[Point 4]

· It was proposed that the UE output power should be the mean value (averaging) of all particular UE power measurements performed at maximal UE power for certain active RB, which sequentially changes its allocation across the frequency bands. 
[Point 5]

· PA complexity in LTE UE should be comparable the one in WCDMA UE.
Based on the above points, we propose the following test cases:

For 5 MHz and higher channel bandwidth

UE transmission power measurements should be conducted using UL reference measurement channel with 8 RB allocations, and three consecutive measurements should be averaged, as illustrated in Figure 1. It is noted that the total transmission bandwidth in this approach is 4.32 MHz (24 RBs), which is comparable to that in WCDMA (3.84 MHz). It implies that UE could meet the +/- 2 dB tolerance in any case.
It is also proposed that the number of averaging should be limited to 3 in case of larger than 5 MHz channel bandwidth, because excessive averaging would make it easy for UE to meet +/- 2 dB power tolerance requirements even when partial unevenness exists. Since it is assumed that such averaging corresponds to HARQ retransmission using frequency hopping, such three measurements would be reasonable. Therefore, it is proposed that “8 RBs x 3” measurements should be applied twice, three times and four times for 10 MHz, 15 MHz, and 20 MHz, respectively.
It is true that the number of RBs with 0 dB MPR is 12, 16, and 18 for 10 MHz, 15 MHz, and 20 MHz, respectively. However, it is proposed that 8 RB measurements should be used in these test cases because smaller RB allocations would be important from a coverage point of view.
Proposal 1: UE maximum transmission power with +/- 2 dB power tolerance should be tested based on “8 RBs x 3” measurements.
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Figure 1
For less than 5 MHz channel bandwidth
In these cases, it is difficult to achieve the same test conditions as in WCDMA due to the limitation of transmission bandwidth. If some relaxations would be agreed, the test cases for 1.4 MHz and 3 MHz should be defined based on the agreements.
3
Conclusions
In this contribution, we discussed test cases for UE maximum transmission power. It was concluded that UE maximum transmission power with +/- 2 dB power tolerance should be tested based on “8 RBs x 3” measurements, as illustrated in Figure 1. If the proposed measurement method was agreeable, it is proposed that RAN4 should send LS to RAN5 so that they could define the test cases for UE maximum transmission power appropriately.
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