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1. Discussion

Proposals for eNB TX dynamic range requirements were discussed in [1,2,3] and [1] included a tentative TP for TS36.104. Feedback on the TP in [1] was also collected during offline discussions.
This contribution merges the proposals in [1,2,3] in form of a TP for TS36.104. It also aims in capturing some of the comments made during offline discussions regarding the TP in [1] in the following areas:
· Clarification of definitions for TX dynamic range requirements:

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.

Total power dynamic range: The difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition.

· Proposed values for RE power control dynamic range are from [1] with the understanding that TX dynamic range requirement should not lead to additional relaxation of EVM % requirement as per TR36.804
· Compared to [1], proposed values for Total power dynamic range have been made independent of the PRB modulation and also don’t contain additional negative RE power control dynamic range, as some companies felt there is no strong reason from system perspective in doing so. So, values for Total power dynamic range are derived from TX of the SCs of 1 PRB when compared with full PRB allocation and without the energy of RS, i.e. as 10log10(N_RB)
We propose to approve this TP for TS36.104 in order to have a documented basis for further work on this requirement and also facilitate transfer of other related TX requirements such as EVM into TS36.104.
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Annex A, Text proposal for TS 36.104
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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.

Maximum output Power: The mean power level per carrier of the base station measured at the antenna connector in a specified reference condition.

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) for frame structure type 1 and one subframe (0.675ms) for frame structure type 2 excluding the guard interval, 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.

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.

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

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.

---------------------------------- Next changed section ------------------------------------
6.3
Output power dynamics

Power control is used to limit the interference level.
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 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
	RE power control dynamic range (dB)

	
	 (down)
	 (up)

	QPSK
	[-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
6.3.2
Total power dynamic range
The total power dynamic range is the difference between the maximum and the minimum power of an OFDM symbol for a specified reference condition.

NOTE:
The upper limit of the dynamic range is the symbol power for a BS at maximum output power. The lower limit of the dynamic range is the symbol power for a BS when one resource block is transmitted. The symbol shall carry PDSCH and not contain RS.
6.3.2.1
Minimum requirements

The downlink (DL) total power dynamic range shall be larger than the level in Table X.X-Y. 
Table X.X-Y E-UTRA BS total power dynamic range, paired spectrum

	E-UTRA

channel bandwidth (MHz)
	Total power dynamic range (dB)

	1.4
	[8] 

	3
	[12]

	5
	[14]

	10
	[17]

	15
	[19]

	20
	[20]
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