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Introduction
In this contribution we are providing discussion on the TT values for the OTA AAS BS demodulation testing, with the consideration of an alternative approach to the derivation of the OTA test requirements for BS demod. 
This contribution is a resubmission of R4-1804916 (not treated during RAN4#86bis).
Discussion
Derivation of TT values for OTA requirements
Referring to the TS 36.141 [1], the following derivation of the test requirements for the conducted AAS BS performance requirements is captured in table 1: 
Table 1: Derivation of conducted Test Requirements (Performance tests) [1]
	Test 
	Minimum Requirement in TS 36.104
	Test Tolerance
(TT)
	Test Requirement in TS 36.141

	8.2.1	Performance requirements of PUSCH in multipath fading propagation conditions transmission on single antenna port
	SNRs as specified
	0.6dB
	Formula: SNR + TT
T-put limit unchanged

	8.2.1A	Performance requirements of PUSCH in multipath fading propagation conditions transmission on two antenna ports
	SNRs as specified
	0.8dB
	Formula: SNR + TT
T-put limit unchanged

	8.2.2	Performance requirements for UL timing adjustment
	SNRs as specified 
	0.6dB for fading cases
0.3dB for AWGN cases
	Formula: SNR + TT
T-put limit unchanged


	8.2.3	Performance requirements for HARQ-ACK multiplexed on PUSCH
	SNRs as specified
	0.6dB
	Formula: SNR + TT
False ACK limit unchanged
Correct ACK limit unchanged 

	8.2.4	Performance requirements for High Speed Train conditions
	SNRs as specified
	0.3dB
	Formula: SNR + TT
T-put limit unchanged

	8.2.5	Performance requirements for PUSCH with TTI bundling and enhanced HARQ pattern
	SNRs as specified
	0.6dB
	Formula: SNR + TT
Residual BLER limit unchanged

	8.2.6	Enhanced performance requirements type A of PUSCH in multipath fading propagation conditions with synchronous interference
	SINRs as specified
	0.6dB
	Formula: SINR + TT
T-put limit unchanged

	8.2.6A	Enhanced performance requirements type A of PUSCH in multipath fading propagation conditions with asynchronous interference
	SINRs as specified
	0.6dB
	Formula: SINR + TT
T-put limit unchanged

	8.2.7	Performance requirements of PUSCH in multipath fading propagation conditions transmission on single antenna port for supporting Cat-M1 UEs
	SINRs as specified
	0.6dB
	Formula: SINR + TT
T-put limit unchanged

	8.2.9	Enhanced performance requirements type B of PUSCH in multipath fading propagation conditions
	SINRs as specified
	0.6dB
	Formula: SINR + TT
T-put limit unchanged

	8.3.1	ACK missed detection for single user PUCCH format 1a transmission on single antenna port
	SNRs as specified
	0.6dB
	Formula: SNR + TT
False ACK limit unchanged
Correct ACK limit unchanged 

	8.3.2	CQI missed detection for PUCCH format 2 transmission on single antenna port
	SNRs as specified
	0.6dB
	Formula: SNR + TT
False CQI limit unchanged
Correct CQI limit unchanged 

	8.3.3	ACK missed detection for multi user PUCCH format 1a
	SNRs as specified
	0.6dB
	Formula: SNR + TT
False ACK limit unchanged
Correct ACK limit unchanged 

	8.3.4	ACK missed detection for PUCCH format 1b with Channel Selection
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
False ACK limit unchanged
Correct ACK limit unchanged

	8.3.5 ACK missed detection for PUCCH format 3
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
False ACK limit unchanged
Correct ACK limit unchanged

	8.3.6 NACK to ACK detection for PUCCH format 3
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
False ACK limit unchanged
Correct NACK limit unchanged

	8.3.7  ACK missed detection for PUCCH format 1a transmission on two antenna ports
	SNRs as specified
	0.8dB
	Formula: SNR + TT
False ACK limit unchanged
Correct ACK limit unchanged

	8.3.8  CQI performance requirements for PUCCH format 2 transmission on two antenna ports
	SNRs as specified
	0.8dB
	Formula: SNR + TT
False ACK limit unchanged
Correct ACK limit unchanged

	8.3.9	CQI missed detection for PUCCH format 2 with DTX detection
	SNRs as specified
	0.6 dB for one antenna port

0.8 dB for two antenna ports
	Formula: SNR + TT
False CQI limit unchanged
Correct CQI limit unchanged 

	8.3.10	ACK missed detection for PUCCH format 1a transmission on single antenna port for supporting Cat-M1 UEs
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
False ACK limit unchanged
Correct ACK limit unchanged

	8.3.11	CQI performance requirements for PUCCH format 2 transmission on single antenna port for supporting Cat-M1 UEs
	SNRs as specified
	0.6 dB

	Formula: SNR + TT
False CQI limit unchanged
Correct CQI limit unchanged

	8.3.12 ACK missed detection for PUCCH format 4
	SNRs as specified
	0.6 dB
	Formula: SNR + TT
False ACK limit unchanged
Correct ACK limit unchanged

	8.4.1	PRACH false alarm probability and missed detection
	SNRs as specified
	0.6dB for fading cases
0.3dB for AWGN cases
	Formula: SNR + TT
PRACH False detection limit unchanged
PRACH detection limit unchanged 

	8.5.1	Performance requirements for NPUSCH format 1
	SINRs as specified
	0.6dB
	Formula: SINR + TT
T-put limit unchanged

	8.5.2	ACK missed detection for NPUSCH format 2
	SINRs as specified
	0.6dB
	Formula: SNR + TT
False ACK limit unchanged
Correct ACK limit unchanged

	8.5.3	Performance requirements for NPRACH
	SNRs as specified
	0.6dB for fading cases
0.3dB for AWGN cases
	Formula: SNR + TT
NPRACH False detection limit unchanged
NPRACH detection limit unchanged 


NOTE: NB-IoT demodulation requirements are out of scope of the eAAS WID.  
It can be observed that the Test Tolerance (TT) values for the conducted BS demodulation tests vary from 0.3 dB up to 0.8 dB, depending on: 
· Propagation conditions, 
· e.g. TT = 0.6dB for fading cases and TT = 0.3dB for AWGN cases, for the UL timing adjustment requirement. 
· Number of antenna ports, 
· e.g. TT = 0.6 dB for one antenna port, TT = 0.8 dB for two antenna ports, for the CQI tests. 

When considering the OTA testing, one can envision that at least the following additional aspects would have to be considered in the MU budget for the OTA testing: 
· DUT positioning: for precise SNR derivation of the UL signal, precise positioning of the DUT would clearly have impact, 
· OTA test distance: obviously, different test ranges will have different OTA test distance, having direct impact on the required level of the wanted signal from the BS tester.
· Consideration of OTA test ranges: similar to the work for RF requirements, number of OTA test ranges can be considered for BS demod requirements. Derivation of the final TTOTA values would have to allow/consider more than one OTA test range and related MU budget, towards selection of the final TTOTA values pew each BS demod requirement. 
· Noise floor: in case of the conducted test setup, the AWGN generators were connected to DUT. The modifications of the test setup for the OTA AAS BS will impact the perceived noise level due to consideration of the (implementation specific) antenna array.  
· Antenna gain: for the UL tests in the OTA setup, the assumption so far was that there shall be no particular beam considered and that the AAS BS antenna gain shall be assumed to be the element gain for link budget derivation. 
· Reference antennas / test antennas: it is envisioned, that the “reference antennas” and their related Standard uncertainty values captured in TR 37.842 could be reused, as in table 2 below. 
Table 2: Reference antenna uncertainty value [TR 37.842]
	Instrument
	Use case
	Standard uncertainty σ (dB)
	Probability distribution

	
	
	f ≦ 3GHz
	3GHz < f ≦ 4.2 GHz
	

	Reference antenna
	Calibration stage
	0.29
	0.25
	Rectangular



Observation 1: definition of the  TTOTA values for the OTA AAS BS demodulation requirements would require to revisit all requirement specific TT values (refer to the work summarized for E-UTRA conducted requirements in Table 1), with multiple new MU contributors to be considered for the modelled OTA test setup. 
The above process is seen as subject to high workload. At the same time, the interest in the BS demodulation discussion for OTA AAS BS was average, at most. Therefore, in the following section we are looking into an alternative and simplified approach to the OTA AAS BS demodulation requirements testing. 
Alternative approach to the OTA BS demodulation requirements
In the AAS/eAAS WI, the approach to the BS demodulation requirements was based on the principle of reuse of the legacy requirements. What we are trying to achieve here for OTA AAS BS, is to allow (selected) BS demodulation requirements to be tested in OTA test setup.
An alternative approach could be to reuse the existing conducted test requirements (i.e. core requirement + TTconducted) for UTRA FDD and E-UTRA demodulation requirements, and use them in the OTA test setup, with the assumption of the SNR level verification at the “virtual antenna connector”, or at the input of the baseband blockbeing secured. The OTA demod testing will anyway require the calibration stage in order to consider the pathloss of the OTA test range and to calibrate for the requirement specific SNR conditions at the DUT. This approach (i.e. SNR verifivation at DUT, or at the Rx) is basically aiming at provision of the same SNR conditions for the OTA AAS BS, as in case of the hybrid AAS BS. The calibration stage is assumed here to “neutralize” any potential additional impacts of the OTA test setup uncertainties on resulting test requirements. 
Therefore the resulting “high level” test procedure for the OTA AAS BS could look like: 
1.  Position DUT on OTA test range
2. Setup the BS tester, AWGN signal generators (for noise injection), etc.
3. Configure test signal to provide the [Core requirement + TTconducted] at the DUT (assuming the “SNR verificaction at Rx” is feasible). 
a. NOTE: the SNR level verification at OTA AAS BS is out of scope of specification / implementation specific. This topic is discussed in separate contribution in [2].
4. Measure the requirement specific metric, e.g. throughput for PUSCH, based on the FRC defined for conducted requirements.
On the other hand, one can question the above assumption of the SNR level verification at the DUT. In likely case of the TTOTA > TTconducted, one can consider that the above approach could make the BS demodulation requirements more stringent for the OTA AAS BS then they were for the hybrid AAS BS, by the delta value of the real difference between TTconducted – TTOTA [dB]. From first estimations based on discussion in 2.1, the hypothetical difference can be in range of 0.5 dB.
Conclusions
Based on the above analysis, it is observed that there are two options available when it comes to the derivation of the OTA AAS BS test requirements for BS demodulation requirements: 
1. Option 1: Define TTOTA values, following the legacy TT derivation process and considering additional OTA contributors to the TT budget. This process will require significant workload in order to cover all BS demodulation requirements for UTRA FDD and E-UTRA. 
2. Option 2: reuse the existing conducted test requirements in the OTA test setup, with the assumption of the SNR levels verification at the OTA AAS BS. 
It is proposed to trigger the discussion in RAN4 on the pros and cons of the two above options. 
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