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1. Introduction

The handling of UE maximum output power has been discussed during RAN4#49bis (Jan 2009) and RAN4#50 (Feb 2009). Based on the study, corresponding test requirements were updated in [1], and an LS [2] has been sent to RAN5 to inform and request RAN5 to take into account RAN4 conclusions when specifying this test case.

This document discusses the test configurations for Maximum Output Power test case taking into account the latest conclusions in RAN4, and makes a proposal for endorsement by the RF group. 
2. Backgrounds
According to LS [2], UE maximum output power for narrow bandwidth allocations should be tested with +/– 2 dB power tolerance. However, there is the need to define some relaxation to address the issue for narrowband transmission at the band edge
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. The guidelines for correctly defining UE maximum output power test case considering the relaxation are quoted as follows:

· Guideline 1: Frequencies to be tested should be set to the transmission bandwidths that are confined inside the relaxation area and the transmission bandwidths that are not confined inside the relaxation area.
· From UL coverage point of view, it should be tested in conditions, such as band edge, where it would be difficult for UE to achieve the maximum output power. This is why test configuration should be set to the transmission bandwidths that are confined inside the relaxation area. 

· From SAR and EMC point of view, on the other hand, UE maximum output power should be tested in no relaxation conditions. This is why test configuration should be set to the transmission bandwidths that are not confined inside the relaxation area.
· Guideline 2: UL reference measurement channel should be “Single RB allocation” as 1 RB transmission would be the most important from a coverage point of view

· Guideline 3: For 5MHz and higher channel bandwidths, test cases should be defined for both 23 dBm, +2/-2 dB, i.e. without relaxation, and 23 dBm, +2/-3.5 dB, i.e. with relaxation for each test configuration 
· E.g. in case of “5 MHz channel bandwidth, low range”, RB #0 and RB #24 should be tested in order to verify 23 dBm, +2/-3.5 dB and 23 dBm, +2/-2 dB, respectively.
· Guideline 4: For 1.4MHz and 3MHz, 23 dBm, +2/-2 dB should be verified in “middle range” and 23 dBm, +2/-3.5 dB should be verified in “low range” and “high range”.

It should also be noted that discussions about the value of 
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 is still on going in RAN4, i.e. TC might be set to 0 MHz for some frequency bands, such as Band 1. It means that RAN5 should update the requirements based on the latest RAN4 discussions.
3. Discussion 
From guideline 2 above, it can be seen that Single RB allocation should be used for UL RMC in all test configurations in this test case. It also should be noted that the position of the RB should be considered carefully to fulfil the requirement. The test configurations based on the guidelines are discussed as followings.
3.1 For 5MHz and higher channel bandwidths
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Figure 1: Test configuration for 5MHz and higher test channel bandwidths (e.g. 5MHz)
For low range and middle frequency range where the test channel bandwidths are not confined inside the band edge
[image: image4.wmf]TC

D

, both test configuration with and without relaxation should be tested as specified in the guideline 3. It can be seen that the minimum RB (first RB) is inside the band edge and should be verified with relaxation in test requirement, i.e. 23 dBm, +2/-3.5 dB. On the other hand, the maximum RB (last RB) is outside the band edge and should be verified without relaxation, i.e. 23 dBm, +2/-2 dB. Therefore, we propose to include the minimum RB and the maximum RB in the test configurations.

For middle frequency range, both minimum RB and maximum RB are without relaxation in the requirement. However, it is proposed to measure both points to keep the consistence with low and high frequency range.
3.2 For 1.4MHz and 3MHz
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Figure 2: Test configuration for 1.4 MHz and 3 MHz (e.g. 1.4 MHz)
It can be observed that all RBs for low and high frequency range are inside the band edge
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, i.e. with relaxation in test requirement; while RBs for middle range are outside the band edge, i.e. without relaxation. In these cases, though only one RB at either edge or middle of test channel bandwidth is enough to capture the requirement as specified in guideline 4, we propose to adopt the same configurations as 5MHz and higher channel bandwidths cases to keep the consistency. 

3.3 Exception for specific bands

Note that there are some E-UTRA bands for which the maximum supported channel bandwidths equal to the bandwidth of those operating bands, i.e. band 6, 13, 14 with operating bandwidth of 10MHz, and the under studying band 18 and 19 with operating bandwidth of 15MHz. 
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Figure 3: Exception when channel bandwidth equals to bandwidth of an operating band
As illustrated in Figure 3, when the channel bandwidth equals to the bandwidth of an operating band, both two RBs at the edges of test channel bandwidth are in side the relaxation area. And there is, therefore, no test configuration to cover the requirement without relaxation. It is proposed to include the RB in the middle of channel bandwidth in the test configuration to verify test requirement without relaxation as specified in guideline 1. 
4. Recommendation 
We propose to adopt the following assumptions on test configurations for Maximum Output Power test case based on the guidelines from RAN4.
· Using Single RB Single RB allocation for UL RMC

· Basically testing minimum RB and the maximum RB for each channel bandwidth. The test requirements for specific cases are summarized as follows.
· For 5MHz and higher channel bandwidths:

· Low range and high range frequencies: with and without relaxation depends on RB allocation.
· Middle range frequency: without relaxation, i.e. 23 dBm +2/-2 dB
· For 1.4 MHz and 3MHz: 
· Low range and high range frequencies: with relaxation, i.e. 23 dBm +2/-3.5 dB
· Middle range frequency: without relaxation, i.e. 23 dBm +2/-2 dB
· In the case channel bandwidth equals to bandwidth of an operating band, testing the RB in the middle of channel bandwidth to verify test requirement without relaxation.
· Minimum RB and the maximum RB: with relaxation, i.e. 23 dBm +2/-3.5 dB

· Middle RB: without relaxation, i.e. 23 dBm +2/-2 dB
The corresponding CR [3] capturing the proposals to TS 36.521-1 has also been submitted in this meeting.
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