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1. Introduction

In its previous meetings RAN WG1 has discussed the DL pilot structure for E-UTRA OFDM DL, and a text proposal to TR25.814 was agreed [1]. The current text allows for first reference signal which is always transmitted. and second reference signal which may be transmitted. One benefit of not transmitting the second reference signal is the possibility for micro-sleep in the DL subframe. This contribution evalutes the expected power savings from micro-sleep in E-UTRA OFDM DL. 
2. Discussion

The location of the DL shared control channel (SCCH) and the decoding time needed for processing it, in addition to the location of the reference signal(s) define the power savings available in Rx RF and Rx baseband in active state. The conceptual Rx power use is depicted in Figures 1 and 2.  It is estimated that delaying the first reference symbol by one OFDM symbol causes about one OFDM symbol delay to the start of power down.
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Figure 1. The UE Rx power usage in one DL OFDM subframe when first reference symbol occupies the first OFDM symbol
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Figure 2. The UE Rx power usage in one DL OFDM subframe when first reference symbol occupies the second OFDM symbol

In power down state the UE can switch off RF parts but not all the baseband processes. Thus the practical power saving would be somewhat less than the ideal case of 0% power on the “no allocation” part of the subframe.
With persistent allocation (the shared control channel indicating resource in the instantly following or even later subframe) the potential savings are higher as shown in Tables 1 and 2.
Table 1: Power saving in UE Rx when micro-sleep takes place in one subframe only
	
	Power up and down interval
	Power saving compared to no up/down

	First reference signal in first OFDM symbol
	3 OFDM symbols
	43% (practically ca 31%)

	First reference signal in second OFDM symbol
	2 OFDM symbols
	28% (practically ca 20%)


Table 2: Power saving in UE Rx when micro-sleep takes place in on two or more subframes

	
	Power up and down interval
	Power saving compared to no up/down

	First reference signal in first OFDM symbol
	3.5 OFDM symbols 
	50% (practically ca 36%)

	First reference signal in second OFDM symbol
	2.5 OFDM symbols 
	36% (practically ca 26%)


3. Conclusion

This contribution presented estimates on UE Rx power savings when using only the first reference signal instead of both the first and second reference signal. The possible power savings are large enough to recommend not always transmitting the second reference signal. 
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