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1.
Introduction

In RAN4#46 meeting, the TP for TS36.104 on DL RS power in section 6.3.3 of “Output power dynamics” was discussed [1]. However, it was not included in the agreed text proposal [2], because it was felt that this requirement is not directly related to output power dynamics but power setting accuracy. In this contribution, DL RS power requirement is proposed in the new section 6.5.4 of “Transmitted signal quality”.
2.
Discussion

Physical-layer parameters to be configured by RRC were summarized in R1-081156 [3]. The parameters for downlink power setting are listed in the following:

Downlink power setting

	Parameter
	Size [bits]
	Configuration
	Comment

	Reference-signal power
	TBD
	Broadcast (SIB)
	

	P_A
	TBD
	Dedicated (RRC)
	Provides information about the offset between PDSCH and RS EPRE 
(not necessarily valid in some cases, e.g. QPSK with no spatial multiplexing)

	P_B
	TBD
	Broadcast (SIB)
	Provides information, either directly or indirectly, about the offset between Type A and Type B PDSCH resource elements (see R1-081134 for more info.)


According to the above definition, we propose the concept of the power setting accuracy requirements as follows:
The absolute DL RS power (Reference-signal power) is signaled via broadcast (SIB). It is used for UL power control, i.e. the calculation of pathloss. It is proposed that DL RS power should be within [( 2.1] dB of the DL RS power indicated on the BCH, which is the same as the corresponding UTRA requirements.
The offset between PDSCH and RS EPRE (P_A and P_B) is signalled via dedicated signalling (RRC) and SIB, respectively. It is used for the demodulation of 16QAM and 64QAM. It is proposed that the measured offset between PDSCH and RS EPRE shall be within [( T.B.D] dB of the offset signalled on the higher layer signalling for P_A and the SIB for P_B.
It is noted that the proposed relative accuracy of RS and PDSCH EPRE has a relationship to eNB EVM requirements. Within the EVM definition the RS are used to estimate channel gain and to set the equaliser weights. If the RS have a power offset compared to PDSCH RE it will show up as increased EVM, hence it is FFS whether the EVM requirement will partly or wholly cover for this new requirement.
It is also noted that there are some discussions ongoing in RAN1 related to this area. We need to wait for some further RAN1 clarifications for the exact definition of this requirement.
3.  Conclusions

In this contribution, DL RS power requirement was proposed in the new section 6.5.4 of “Transmitted signal quality”. The corresponding text proposal is provided in Annex A.
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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Channel bandwidth: The RF bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.

Channel edge: The lowest and highest frequency of the carrier, separated by the channel bandwidth.

DL RS power: The resource element power of Downlink Reference Signal.
Maximum output Power: The mean power level per carrier of the base station measured at the antenna connector in a specified reference condition.

Maximum throughput: The maximum achievable throughput for a reference measurement channel. 
Mean power: When applied to E-UTRA transmission this is the power measured in the channel bandwidth of the carrier. The period of measurement shall be at least one subframe (1ms), unless otherwise stated.

Occupied bandwidth: The width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage β/2 of the total mean power of a given emission.
Output power: The mean power of one carrier of the base station, delivered to a load with resistance equal to the nominal load impedance of the transmitter.

Rated output power: Rated output power of the base station is the mean power level per carrier that the manufacturer has declared to be available at the antenna connector.
RE power control dynamic range: 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.

Reference bandwidth: The bandwidth in which an emission level is specified.

RRC filtered mean power: The mean power as measured through a root raised cosine filter with roll-off factor  and a bandwidth equal to the chip rate of the radio access mode.

NOTE 1:
The RRC filtered mean power of a perfectly modulated W-CDMA signal is 0.246 dB lower than the mean power of the same signal.

Throughput: The number of payload bits successfully received per second for a reference measurement channel in a specified reference condition.
Total power dynamic range: The difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition.
Transmission bandwidth: Bandwidth of an instantaneous transmission from a UE or BS, measured in Resource Block units.

Transmission bandwidth configuration: The highest transmission bandwidth allowed for uplink or downlink in a given channel bandwidth, measured in Resource Block units.
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6.5.4
DL RS power
DL RS power is the resource element power of Downlink Reference Signal.

The absolute DL RS power is indicated on the BCH. The absolute accuracy is defined as the maximum deviation between the DL RS power indicated on the BCH and the DL RS power measured at the BS antenna connector.
Two types of offset between PDSCH and RS EPRE (P_A and P_B) are indicated on the dedicated signalling (RRC) and the BCH, respectively. The relative accuracy is defined as the maximum deviation between the measured offset and the offset between PDSCH and RS EPRE indicated on the dedicated signalling for P_A and the BCH for P_B. The measured offset is defined as the deviation between the PDSCH and RS EPRE measured at the BS antenna connector.
6.5.4.1
Minimum requirements

DL RS power shall be within [( 2.1] dB of the DL RS power indicated on the BCH.
Difference between PDSCH and RS EPRE shall be within [( TBD] dB of the offset indicated on the higher layer signalling for P_A and the BCH for P_B. Note: relationship of this requirement to the EVM requirement and corresponding need for a separate test case are FFS.
