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1 Introduction

For many Rx test cases (TC 7.4, 7.5, 7.6.1, 7.6.2, 7.6.3, 7.7, 7.8 in [1]), the UE transmit power should be kept constant for the duration of the test. In this document, we discussed the power control aspect of message content for those Rx test cases. 
2 LTE uplink power control
To address the problem of keeping transmit power constant for those Rx tests, the power control mechanism is first introduced. For LTE UEs, the uplink power control (PC) consists of power control on three uplink physical channels, including PUSCH PC, PUCCH PC and Sounding RS PC. In order to keep the UE transmit power constant, three parts need to be considered [2]. 
As in [2], for PUSCH PC, the power level for frame i is defined by
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To keep the power constant for PUSCH, each item is to be kept constant. The maximum allowed power 
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 is constant most of the time, which is only changed by RRC signaling. 
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 is the bandwidth of the PUSCH resource assignment. If the RB allocation is kept constant for the testing UE, 
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 is constant most of the case, as long as no specific higher layer signaling sent and UE are not sending RACH. 
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 is used to compensate the Path Loss (PL) effect fractionally. 
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 is to be changed only by higher layer signaling. PL is estimation from UE, as long as RSRP measurement is constant, the compensation remains constant. 
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 is to compensate for MPR, which is dependent on Modulation Coding Set (MCS). For all relevant Rx tests, MCS is always fixed during the test. 
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 enables the adjustment of power by using TPC command (absolute or accumulation). As long as no TPC command is sent, this item is constant.
As in [2], for PUCCH PC, the power level for frame i is defined by
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 and PL are similar to those PUSCH parameters which are changed only by RRC signalling. 
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 is provided by higher layers depending on PUCCH format used. 
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 is a also PUCCH format dependent value, and is a function of 
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, where 
[image: image17.wmf]CQI

n

 corresponds to the number information bits for the CQI and 
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 is the number of HARQ bits. To keep this item constant, number of bits for CQI and uplink ACK/NACK bits should be constant. The CQI reporting is expected to be off during those Rx tests. Once the PUCCH format is determined, the uplink ACK/NACK bits are fixed (section 10.1 in [2]). 
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 enables the adjustment of power by using TPC command (absolute or accumulation). Similarly to PUSCH, this item is constant as long as no TPC command sent.

Since the sounding RS is not expected to be utilized in Rx test cases, it is not considered here.
3 Discussion

The power control exception message in WCDMA/HSPA is firstly revisited to better address the LTE differences. For WCDMA/HSPA, two level of power control are utilized [3]. The outer loop power control is to compensate the path loss, while the inner power control is used to combat the effect of fast fading. In WCDMA/HSPA, all UEs are using the same frequency and time resources, but only separated by codes. Since fast power control is essential to keep UE from blocking the uplink of all other UEs in the cell, TPC command for fast power control is send to UE 1500 times every second. Therefore power control algorithm 2 is used on those Rx test cases in WCDMA/HSPA in 34.121-1. For Algorithm 2, the UE will adjust power by 1dB only if all five estimated TPC command are "down" or “up”. This is necessary to avoid wrong TPC interpretation, and avoid wrong power fluctuation during Rx tests.
In LTE, There is no inner power control since all UEs in uplink are already orthogonal in frequency and time resources. Based on analysis in Section 2, the PUSCH/PUCCH transmit power will remain constant, as long as relevant specific higher layer signaling is NOT sent to UE and NO TPC command is sent. Moreover, the CQI will not be sent and SRS will be disabled in those Rx test cases with default setting in clause 4.8.2.1.6 Physical Layer configurations in TS 36.508, as summarized in Table 1. And for those Rx test cases, the MCS and RB allocation is fixed during each test run, many MCS and RB allocation dependent parameters are also constant. Since the TPC command is not necessary to be sent every slot, the problem in WCDMA/HSPA does not exist here and therefore no specific signaling needed to keep transmit power constant after transmit power reaches the desired level for those Rx test cases. This applies for both LTE FDD and TDD modes.
Table 1: Default settings needed to keep transmit power constant during Rx test cases.

	  uplinkPowerControl
	Not present
	 
	

	  cqi-Reporting 
	Not present
	
	

	  tpc-PDCCH-ConfigPUCCH 
	Not present
	
	

	  tpc-PDCCH-ConfigPUSCH 
	Not present
	
	

	  soundingRsUl-Config
	Not present
	
	


4 Summary and Proposal

Based on the analysis, unlike WCDMA Rx test cases, there is no extra RRC messages needed for Rx test cases in order to keep the transmit power constant in LTE.  
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