3GPP TSG RAN WG1 52bis



 



R1-081381
Shenzhen, China, March 31 – April 4, 2008
Source: 

Texas Instruments
Title:
Dynamic Range of Downlink Power Setting 
Agenda Item:

6.3.2
Document for:
Discussion and Decision
1. Introduction
The issue of downlink power setting was summarized in [1]. The support for maximum power utilization by allowing the variation of EPRE across OFDM symbols (
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) was agreed in Sorrento [2, 3]. In relation to the downlink power setting, some open issues include the following:

1. The set of values for DL RS power boosting
2. The set of values for 
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3. The support for 
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 for 4-TX antenna
 In this contribution, the first and second issues are discussed. The third issue is addressed in a companion contribution [4]. The definition given in [1] is used:
· 
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 are the data EPRE in the OFDM symbols not containing any DL RS, containing the DL RS, and containing antenna holes, respectively. 
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 is the DL RS EPRE.
· 
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is UE-specific and signaled via RRC.

· 
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 and 
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 are cell-specific and included in the SIB. It is assumed that 
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 in accordance to the current working assumption as well as the analysis in [4].
2. DL RS Power Boost
The range of values for DL RS power boost should be aligned with the RAN4 specifications. In particular, the dynamic range of the EPRE for PDSCH is of interest. The dynamic range is specified to limit the amount of leakage in the FFT output. The following is obtained from the current status in RAN4 [5, 6]:
----- Start TS36.104 -----

6.3.1
Power control dynamic range
The RE power control dynamic range is the difference between the power of a RE and the average RE power for a BS at maximum output power for a specified reference condition. Unwanted emissions (as specified in subclause 6.6) and Transmit modulation quality (as specified in subclause 6.8) shall be maintained within the whole power control dynamic range.

6.3.1.1
Minimum requirements
RE power control dynamic range:
Table X.X-X E-UTRA BS RE power control dynamic range, paired spectrum
	Modulation scheme used on the RE
	RE power control dynamic range (dB)

	
	 (down)
	 (up)

	QPSK (PDCCH)
	[-6]
	[TBD]

	QPSK (PDSCH)
	[-6]
	[+3 …4]

	16QAM
	[-4]
	[+3]

	64QAM
	[-0]
	[+0]


NOTE 1: Total TX power shall always be less or equal to maximum BS output power.

NOTE 2: The test requirements could be defined as average RE power across resource block or control channel resource elements

----- End TS36.104 -----

The highlighted text specifies that the variation of EPRE in PDSCH should be within −6-dB to +3 (or 4)-dB. This results in 9-10dB dynamic range.  Since this specification is intended to limit the leakage at the UE FFT output, this requirement should also serve as a guideline in the context of DL RS power boost. The leakage at the UE FFT output significantly impacts the UE complexity as the increase in dynamic range leads to an increase in the accuracy requirement of post-FFT processing. This further affects the design in terms of logic and memory complexity. Similar discussion can also be found in [8, 9, 10]. 
Taking +3dB as the up dynamic range and assuming that the minimum DL RS EPRE is 0dB relative to the data EPRE (de-boosting is precluded), the above seems to imply that the following shall be fulfilled:
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(1)
From (1), we then have:
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(2)
That is, the maximum DL RS EPRE boost is +3dB relative to the data EPRE within the same OFDM symbol. Note that the DL RS power should be used as the primary reference. This is because the power allocated to each UE varies. Hence, the power allocated to each UE (reflected in terms of EPRE) should be defined relative to the DL RS power (
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). The DL RS power can be defined in terms of fraction of the total available transmit power such as that given in [7] with the following considerations:
· The total available transmit power may be defined as the total available power assuming the transmission over the entire system bandwidth. Otherwise, there may be some ambiguity in terms of deriving the DL RS EPRE.  
· To demodulate the data transmitted on PDSCH, the UE needs to know 
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and 
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. The absolute value of 
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may not be not essential. 
3. Range of Values for PA and PB
From the values given in equation (2), the range of values for UE-specific 
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. If four values are to be specified, the following can be chosen: 
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(3) In [4], it is argued that turning off power optimization (which results in
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) is beneficial in interference-limited scenarios regardless of the DL RS power boost. Hence, this possibility should also be supported when defining the values for
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) should be supported regardless of the value of 
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. When power optimization is used, the corresponding values for 
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 can be calculated for a given value of 
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as follows:
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4. Signalling Issues
From the discussion in Section 3 and 4, the DL power setting signaling can be done as follows:
1. A set of values for the DL RS power can be specified. The DL RS power is defined as a fraction of the total DL transmit power. 
2. The UE-specific data EPRE corresponding to the OFDM symbols containing the DL RS is defined relative to the DL RS EPRE (
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) and can be signaled using 2 bits. Assuming that the maximum DL RS power EPRE boost is +3dB (aligned with [5, 6]), an example of the UE-specific signaling table is as follows (dedicated signaling via RRC):
Table 1. Example of signaling table for 
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3. If the possibility to turn off the power optimization is supported (which is beneficial in interference–limited scenario), the relation between 
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 needs to be signaled as well. One-bit cell-specific signaling (in terms of SIB) is sufficient such as:
Table 2. Example of signaling table for 
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5. Conclusion
The dynamic range for the DL RS power boost was discussed in relation to the data (PDSCH) EPRE. Following the current status in RAN4 discussion, a maximum DL RS EPRE boost of +3dB relative to the data EPRE in the same OFDM symbol is proposed. This leads to a dynamic range for the UE-specific data EPRE relative to the DL RS EPRE. The following signaling in terms of the system parameter is needed:
· UE-specific (dedicated RRC signaling): 2-bit signaling to represent four values of 
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.
· Cell-specific (SIB): 1-bit signaling to indicate whether DL power optimization is ON or OFF
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