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1
Introduction
DL RS Tx power is defined in TS 36.214 [1], but the value range of this parameter is still open in TS 36.331 [2]. This contribution proposes the value range of DL RS Tx power to finalize LTE specifications.
2 Discussions
Definition of DL RS Tx power

DL RS Tx power is defined in TS 36.214 below, i.e. it can be expressed as per sub-carrier bandwidth (15 kHz) and be seen to be channel bandwidth agnostic.
	Definition
	Downlink reference signal transmit power is determined for a considered cell as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals which are transmitted by the eNode B within its operating system bandwidth.

For DL RS TX power determination the cell-specific reference signals R0 and if available R1 according TS 36.211 [3] can be used.

The reference point for the DL RS TX power measurement shall be the TX antenna connector.


Value range of Primary CPICH Tx power
Value range of CPICH Tx power is defined in 10.3.6.61 of TS 25.331 below. It is felt that this would be a starting point to define the value range of DL RS Tx power, because it is assumed that E-UTRA coverage would be similar to UTRA coverage.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Primary CPICH Tx Power
	MP
	
	Integer(-10..50)
	Power in dBm.


Value range of DL RS Tx power
Assuming the maximum output power of E-UTRA BS should be the same as the one of UTRA BS, primary CPICH Tx power can be converted into DL RS Tx power as follows:
(DL RS Tx power) = (Primary CPICH Tx power) + 10 – 10*log10 (300)
Note 1: Assuming channel BW is 5 MHz (300 sub carriers)

Note 2: Assuming CPICH Ec/Ior is -10 dB

According to Equation 1, the value range of DL RS Tx power can be derived in the following:
Primary CPICH Tx power: -10 dBm … 50 dBm
( DL RS Tx power: -25 dBm … 35 dBm

However, it is felt that we need to take into account some aspects, which were not considered in UTRA specifications:
1. DL RS power boosting

· The signalled value should include DL RS power boosting. It indicates that 6 dB extension of the upper limit should be needed.
2. Home Node B scenario 

· It was argued in the past Home Node B discussions that the lowest limit of the CPICH Tx power should be reduced by approximately 15 dB, although it was not agreed on due to backward compatibility problem.
3. LTE advanced
· Although channel BW would be extended to approximately 100 MHz in LTE advanced, the number of sub-carriers would not increase. It implies that we don’t have to extend the upper limit.
· Regarding the lowest limit, on the other hand, some extension might be needed in order to give future proof. It is proposed to be 20 dB, considering some margin. 
Based on the above analysis, it is proposed that the value range of DL RS Tx power should be as follows:
Proposal 1: The value range of DL RS Tx power should be “-60 dBm … 50 dBm, 1 dB step.”
It is noted that one more bit could give us sufficient value range, and therefore some further margin could also be added in the upper limit.
4
Conclusions

This contribution proposed the value range of DL RS Tx power. Our proposal is as follows:

Proposal 1: The value range of DL RS Tx power should be “-60 dBm … 50 dBm, 1 dB step.”
If it would be agreeable, we proposed that RAN4 send LS to RAN1 and RAN2 in order to finalize the LTE specifications.
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