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1. Introduction

For most Tx test cases in TS 36.521-1 [1], the UE shall be measured at it maximum power for the duration of test. In this document, we discuss the definition of the maximum power state and verify the power control aspect to ensure that the UE can reach the maximum power in the test procedure.
2. Definition of maximum power state
In the test procedures of most TX test cases of [1], the following step has been defined to ensure that the UE is at its maximum power during the test:

1.
Send continuous uplink power control “up” commands to the UE to ensure that the UE transmits at its maximum power.
The maximum power state here could be implicitly referred to the state that the UE transmits with power within the range specified by the test requirements of Maximum Output Power (Table 6.2.2.5-1) [1] in case no MPR is applied, and MPR test case (Table 6.2.3.5-1) in case MPR are allowed. It should be noted that the range for maximum power has been defined considering the all test tolerances allowed by the core specification [2] and derived from test system uncertainties in Annex F of [1]. 
However, the clear definition for this state is currently not defined in the test spec. This would leave ambiguities on the development of test cases, i.e. non-necessary test tolerances could be included to relax the range and the UE cannot be correctly measured at the Maximum Output Power as specified in the core spec. To avoid problems caused by ambiguous interpretation of the test specification in the future, we propose to add the following note into the General section to clarify the maximum power state:
For test cases in clauses 6 and 7, the maximum power state in the test procedure is the state in which the UE transmits with power within the range specified in the test requirement of Maximum Output Power test case (Table 6.2.2.5-1) and MPR test case (Table 6.2.3.5-1), in case of no MPR and with MPR allowed respectively. This range of maximum power state has been defined with test tolerances allowed by the core spec and derived from test system uncertainties, and shall not be modified for any reason.

3. Uplink power control to reach maximum power
The power control (PC) mechanism for uplink power control in LTE UEs is defined in [3] and consists of power control on three uplink physical channels, including PUSCH PC, PUCCH PC and Sounding RS PC. As the mechanisms for these uplink physical channels are quite similar, in this paper we focus on the PUSCH power control. According to [3], the setting of the UE Transmit power
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 for the physical uplink shared channel (PUSCH) transmission in subframe i is defined as 
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 is the current PUSCH power control adjustment state and enables the adjustment of power by using TPC command (accumulation). It is assumed that accumulation is enabled based on the UE-specific parameter Accumulation-enabled according to the LTE feature list. Definitions of other parameters can be found more detailed in section 5.1.1.1 of [3].

There are two options to ensure the UE reach it maximum output power state
· Option 1: Set 
[image: image4.wmf])

(

i

f

 to be infinitity so that TPC “up” commands are sent continuously to the UE, i.e. the same approach as in WCMDA. In section 5.1.1.1 of [3], the behaviour of TPC commands is defined as following: 
· If UE has reached maximum power, positive TPC commands are not accumulated

That means, the UE can follow the TPC commands to increase it power until it reached maximum power, i.e 23dBm in case of pwer class 3. 

·   Option 2: Optimization of the parameters for 
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 could also enable for power class 3 so that the UE can reach to it maximum power during the power control. Following is an example for the case of power class 3. 
· 
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 , the size of the PUSCH resource assignment is set to be 1.
· 
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, to remove the effect of path loss
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, this cell specific parameter can be set through RRC message.
It should be noted that option 1 has being currently adopted in TS 36.521-1 [1], while option 2 need some specified setting in the message contents and seems not be common in the real network. Though option 1 is more preferred for the normal network operation, it is highly recommend to verify if it is really feasible to take the UE to its maximum power.
4. Recommendation 

Base on the above discussion, it is proposed that:

· To add the note proposed in section 2 to clarify the maximum power state using in TX/RX test cases. If agreed, DOCOMO will provide the corresponding CR in the next meeting.
· To verify the power control in test procedures to make sure that the UE can reach to it maximum power state in those tests.
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