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Discussion and Endorsement
1 Introduction

During the last meeting RAN5#87-e, RF and demodulation test cases for sTTI were proposed but the test tolerance remained TBD. The purpose of this contribution is to provide MU analysis for RF and demodulation test cases for sTTI.
2 MU analysis
For sTTI, TTI duration can be 2 OS, 3 OS or 7 OS depending on TTI pattern, thus the UL power for sTTI related channel is measured at the symbol level. Given that SRS time mask is measured at a single symbol level, but the MU is the same as ON/OFF time mask which is measured at the subframe level. Therefore it is reasonable to take the assumption the MU value of UL power is the same for symbol level or subframe level.
Table 2-1: Transmission length for different TTI pattern
	TTI pattern
	TTI duration

	Subframe
	1 subframe

	Slot
	7 OS

	Subslot
	2 OS, 3 OS


Proposal 2.1: For UL power measurement, the MU value is the same as the legacy value, respectively.
For legacy uplink channels, Error Vector Magnitude (EVM) is measured at the symbol level. Consequently, the MU value of EVM for sTTI can be kept the same as that of legacy EVM.

Proposal 2.2: For sTTI, the MU value of EVM can be kept the same as that of legacy EVM.
According to Annex F in TS 36.521-1, for demodulation of subframe-PDSCH the overall system uncertainty for fading conditions comprises four quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)

Where

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.7 dB for MIMO/Tx Diversity

AWGN flatness and signal flatness ±2.0 dB
When comes to slot/subslot PDSCH, there are one more factor of result variation due to finite test time. Considering the subslot-PDSCH is 2 OS or 3 OS, it can be assumed that this item is the same as that of PDCCH in clause 8.4.1.2.1 in TS 36.521-1. To sum up, the MU can be calculated as following: 

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 + variation due to finite test time 2) = ±1.0 dB
Where
Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.7 dB for MIMO/Tx Diversity

AWGN flatness and signal flatness ±2.0 dB

Variation due to finite test time ±0.4 dB
Proposal 2.3: For slot/subslot PDSCH, the MU is set as ±1.0 dB because of result variation due to finite test time.
Similar to legacy PDCCH, SPDCCH also occupies 2 or 3 symbols within a single subframe. The difference is that SPDCCH might be various places within a subframe while legacy PDCCH only covers the first several OFDM symbols of a downlink subframe. But DL power measurement would not be affected by the place of the control channel. Therefore, the MU value of SPDCCH demodulation can be kept the same as that of legacy PDCCH demodulation.
Proposal 2.4: For SPDCCH demodulation, the MU can be kept the same as that of legacy PDCCH demodulation.
For CSI reporting under fading condition, the test uncertainty comes from the downlink power of reference signal, which is the same for sTTI and legacy TTI. Therefore, the MU value of CSI reporting for sTTI can be kept the same as that of legacy CSI reporting.
Proposal 2.5: For sTTI, the MU value for CSI reporting can be kept the same as that of legacy CSI reporting.
3 Proposal
For RF and demodulation test cases for sTTI, it is proposed RAN5 consider below proposals.

Proposal 1: For UL power measurement, the MU value is same as the legacy value, respectively.

Proposal 2: For sTTI, the MU value of EVM can be kept the same as that of legacy EVM.
Proposal 3: For slot/subslot PDSCH, the MU is set as ±1.0 dB because of result variation due to finite test time.
Proposal 4: For SPDCCH demodulation, the MU can be kept the same as that of legacy PDCCH demodulation.

Proposal 5: For sTTI, the MU value for CSI reporting can be kept the same as that of legacy CSI reporting.
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