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1. Introduction

This contribution proposes a definition for RE TX power and the related measurements required to complete the TX tests as agreed in [1].
The agreed way forward in [1] requires two additional measurements to be defined:
· RS TX power (RSTP)

· OFDM Symbol TX power (OSTP)

As already suggested in [2], both measurements can be easily derived from simple summations (averaging) over the RE grid from a new “fundamental” measurement, RE TX power (RETP). The summation/averaging pattern across the RE grid needs to take the structure of the E-TMs and the purpose of the test requirement into account and shall be explicitly defined as part of Annex G, Global In-Chanel TX-test, of TS36.141.
RETP is to be understood as synchronised measurement after the FFT, i.e. within the frequency domain. Conceptionally, RETP corresponds to CDP in UTRA. Hence, it shall also be defined as part of Annex G, Global In-Chanel TX-test, of TS36.141 and build upon already existing definitions related to the EVM measurement whenever possible.
Feedback from TE vendors regarding the feasibility of these proposals is welcome.

2. Proposed definitions for the measurements
2.1 RE TX power (RETP)

Regarding the reference point for measurement, it’s proposed that the RETP should be measured at the point after the FFT and without any zero-forcing (ZF) equalization as applied within the EVM measurement process, see Figure 1 (refer to Annex E, TS36.104). The signal processing up to and including the FFT does not alter RE powers, unlike the equalising process which may alter the OFDM symbol power as well as the relative RE powers.
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Figure 1: Reference point for RETP measurement

To measure the RETP synchronisation must be achieved and also some transmitter impairments may be compensated in the process. We propose to re-use from the EVM process the following building blocks (Annex E, TS36.104):

· Estimation of frequency offset, Clause E.4
· Estimation of time offset, build on Clause E.5
Similar to Clause E.3, we obtain the Modified signal under test as follows:
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where
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 is the time domain samples of the signal under test.
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 is the sample timing difference between the FFT processing window in relation to nominal timing of the ideal signal. The 
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 of Clause E.5 (the middle sample of the EVM window) is estimated so that the EVM window is centred on the measured cyclic prefix of the considered OFDM symbol, i.e. only the centre position shall be used for 
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 and not the extremities of the EVM window.
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 is the RF frequency offset.

Evidently, the RE powers of the modified signal 
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 defined in this manner have not undergone any changes.
With these side conditions, the RE TX power (RETP) is then defined as the ratio of the energy received during the useful part of the symbol, excluding the CP, and the time duration of 1/
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subcarrier

, see also [5]. This power definition does not involve any averaging over the RE grid, i.e. it is defined for any RE location.
RE TX power (RETP) as such will not be used directly in any TX test, but is used to build up the following 2 measurements which do have test requirements.
2.2 RS TX power (RSTP)

The RS TX power measurement is required for testing absolute RS transmit power accuracy as agreed in [1,2]. This test is similar to the CPICH absolute transmit power accuracy test in UTRA. CPICH transmit power is defined as CDP of the CPICH with CDP being defined in detail in Annex E, Global In-Chanel TX-test, of TS25.141.
DL RS TX power is defined in TS36.214 as follows:

	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.


RSTP is related to the RSRP, also defined in TS36.214. In the LS [4] RAN4 recommends adding the following note to the RSRP definition:
Note 2: The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.
This understanding is consistent with above RETP proposal on which the RSTP shall be based. Regarding the time averaging pattern, it is proposed to average across all RS REs locations within the duration of one subframe.
Hence RSTP is proposed as follows:
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in which n is the total number of RE locations carrying RS during the 1 ms duration of the subframe.
Test requirements for RSTP can be defined for the average RSTP across the duration of the E-TM (10 ms).
2.3 OFDM Symbol TX power (OSTP)

The OFDM Symbol TX power is required for testing Total power dynamic range as proposed in [1,2]. The upper limit of the dynamic range is the OFDM symbol power for a BS at maximum output power measured with E-TM 3.1. The lower limit of the dynamic range is the OFDM symbol power for a BS when one 64QAM resource block is transmitted as defined by E-TM 2. The OFDM symbol shall carry PDSCH and not contain RS, PBCH or synchronisation signals. The 4th OFDM symbol in each subframe (1st slot) fulfils this latter requirement and is therefore proposed here.
An OFDM symbol has 
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 RE locations in the frequency domain; hence the OSTP of the 4th symbol can be defined for each subframe as: 
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Test requirements for OSTP can be defined for the average OSTP across the duration of the E-TM (10 ms).
3. Conclusion

It is proposed that RAN4 agree upon these TX power as basis for generating corresponding CRs for TS36.141, Annex G, Global In-Chanel TX-test.
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