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1 Introduction
In this paper we discuss an additional relative power tolerance requirement relevant for the uplink RMC so make sure the test equipment can command the UE to keep its uplink power reasonably constant not too far from that required in the core specifications. 
The proposed change should not be dimensioning and is more relaxed than the corresponding WCDMA requirement, but should nevertheless be included so than an appropriate reference can be made in the conformance specifications. A CR is supplied in [1].
2 Power tolerance for the conformance tests

How to maintain UE transmitter power in the conformance tests? For the ACS, blocking and spurious emission test cases the transmitter power shall be set to a power level smaller than the maximum. In the conformance tests the SS (test equipment) expect a certain power from the UE, the accuracy of the SS is typically within ±0.5 dB. However, the minimum requirements for the power accuracy of the UE is not smaller than ±4.0 dB for configured powers 4 dB below the nominal maximum, and for the ACS tests the transmitter power should be set down to 24 dB below. If power control is used to set the transmitter power then the accuracy is ±2.5 dB for small power adjustments ΔP < 2 dB, and ±3.5 dB for a sequence of steps.
The corresponding conformance tests for WCDMA assume a power accuracy of ±1.0 dB, and the test cases are specified assuming a certain target power. The larger inaccuracies for LTE imply that the transmitter power must be set sufficiently below the levels specified in the core specification not to significantly exceed the latter, e.g. significantly exceeding the setting 4 dB below the maximum for the blocker tests. The relative tolerances for LTE are of course more relaxed for reasons like pass-band ripple, changing allocations between sub-frames. However, for the conformance test the uplink RMC(s) have fixed allocations and there are no gaps in between sub-frames. One way could be to specify additional relative power requirement for these transmissions, tighter than the general requirements (but not dimensioning) in order to improve the accuracy in the conformance test. This should preferably be specified in the core specifications since applicable in general, not only for the limited test points chosen in the test specification TS 36.521.
In order to improve the UE transmitter power accuracy in for the selectivity tests it is proposed to define an additional requirement for PUSCH to PUSCH transmission, assuming that the RB start of allocated resource blocks do not change and that there are no transmission gaps. This is relevant for the Reference measurement channels for the Receiver Characteristics (clause 7) where the UL signal assume transmission of PUSCH and Demodulation Reference signal only during the measurement (no PUCCH). When ACK/NACK is transmitted for the estimation of the downlink 95% throughput requirement, it is assumed to be multiplexed on PUSCH (no CQI or RI sent). Since there is no change of allocation and no gaps, one could remove the 1.5 dB assumed for filter ripple for small power steps and require that

· for PUSCH to PUSCH transitions and power steps smaller than 2 dB the relative tolerance shall be limited to ±1.0 dB.
This is of particular interest for small TPC adjustment to keep the UL power within ±1.0 dB just as for WCDMA. The requirement could be specified as follows (based on [2]):
	Power step P (Up or down) 

 [dB]
	All combinations of PUSCH and PUCCH transitions [dB]
	All combinations of PUSCH/PUCCH and SRS transitions between sub-frames [dB]
	PRACH [dB]

	ΔP < 2
	±2.5 (Note 3)
	±3.0
	±2.5

	2 ≤ ΔP < 3
	±3.0
	±4.0
	±3.0

	3 ≤ ΔP < 4
	±3.5
	±5.0
	±3.5

	4 ≤ ΔP ≤ 10
	±4.0
	±6.0
	±4.0

	10 ≤ ΔP < 15
	±5.0
	±8.0
	±5.0

	15 ≤ ΔP
	±6.0
	±9.0
	±6.0

	Note 1:
For extreme conditions an additional ± 2.0 dB relaxation is allowed

Note 2:
For operating bands under Note 2 in Table 6.2.2-1, the relative power tolerance is relaxed by reducing the lower limit by 1.5 dB if the transmission bandwidth of either the reference or target sub-frames is confined within FUL_low  and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high.
Note 3:
For PUSCH to PUSCH transitions without transmission gap and with the allocated resource blocks fixed in frequency: for a power step ΔP ≤ 1 dB, the relative power tolerance for transmission is ±1.0 dB.



In the current version of the conformance test specification TS 36.521 the UL power setting assume a ±2.5 dB relative tolerance and is specified in the following way no to exceed the target level in the core specification
“Send Uplink power control commands to the UE, to ensure that the UE output power is within [+0dB, -5dB] of the target level […]”

This would be improved if the above additional requirement is adopted. There is also a 4 sub-frame delay between a TPC command on the PDCCH and the instant at which the UE is supposed to react, but the above should be sufficient for contiguous PUSCH transmission (the aggregate more for sufficient performance for PUCCH with certain reporting periodicity to maintain PUCCH capacity). 
Alternatively, we use configured power at 19 dBm, but the tolerance at this level is ±4.0, and would thus need a further back-off not to exceed 19 dBm.
3    Proposal

We propose to
· add an additional requirement relative power tolerance introduced for the UL reference measurement channels used for the RF receiver tests: ±1.0 dB for PUSCH to PUSCH transitions with a power step ΔP ≤ 1 dB
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