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Introduction
As the existing conducted BS demodulation requirements are aimed to be reused for the eAAS OTA demodulation requirements, the prerequisite is that the FRC’s used for the conducted requirements would have to be reused as well. 
In this contribution we look into details of the existing UTRA and E-UTRA FRC’s definitions, with the aim to check their feasibility for the OTA testing. 
Discussion
FRC for BS demodulation requirements
Referring to TS 37.105 [1] for the conducted E-UTRA BS demodulation requirements, use of FRC (Fixed Reference Channel) was assumed based on the RFC definitions in TS 36.104 [3]:
	8.1.2	E-UTRA operation
Performance requirements for the AAS BS are specified for the fixed reference channels (FRC) and propagation conditions defined in 3GPP TS 36.104 [8] annex A and annex B, respectively. The requirements only apply to those FRCs that are supported by the AAS BS.



Referring to the definitions of the E-UTRA BS requirements in TS 36.104 [1], number of BS demodulation requirements is defined based on the FRC’s, e.g.:
Table 1: E-UTRA BS demodulation requirements and FRC’s used in their performance evaluation
	Requirement 
	FRC channel group

	BS demodulation requirement: PUSCH
	PUSCH: multipath fading propagation conditions
	A3, A4, A5

	
	UL timing adjustment
	A7, A8

	
	Requirements for HARQ-ACK multiplexed on PUSCH
	A3, A4

	
	PUSCH with TTI bundling and enhanced HARQ pattern
	A11

	
	Enhanced performance requirement type A in multipath fading propagation conditions with synchronous interference
	A4, A12, A13

	
	Enhanced performance requirement type A in multipath fading propagation conditions with asynchronous interference
	A4, A12, A13



Looking into details of the FRC’s, those are defined by per modulation and coding scheme, and specify physical layer parameters required to derive the total number of bits/symbols per subframe, for a given number of RBs. An example of the FRC A1 family is presented in Table 2 below. 
Table 2: FRC parameters for reference sensitivity and in-channel selectivity [3]
	Reference channel
	A1-1
	A1-2
	A1-3
	A1-4
	A1-5
	A1-6
	A1-7

	Allocated resource blocks
	6
	15
	25
	3
	9
	14
	24

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	600
	1544
	2216
	256
	936
	1480
	2088

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	0
	0
	0
	0
	0

	Number of code blocks - C
	1
	1
	1
	1
	1
	1
	1

	Coded block size including 12bits trellis termination (bits)
	1884
	4716
	6732
	852
	2892
	4524
	6348

	Total number of bits per sub-frame
	1728
	4320
	7200
	864
	2592
	4032
	6912

	Total symbols per sub-frame
	864
	2160
	3600
	432
	1296
	2016
	3456



Based on the FRC definitions listed above, it can be observed that there are no issues identified for the reuse of the E-UTRA FRCs for the OTA testing. In case of the UTRA BS specification, the measurement channels were also defined in similar way. Therefore, it is proposed to basically reuse the existing FRC definitions for the OTA testing: 
Proposal 1: For the OTA BS demodulation requirements, reuse the existing UTRA and E-UTRA fixed reference channel defined in annex A of TS 25.104, TS 25.105, or TS 36.104, where applicable.
In terms of the OTA test setup, it would mean to reuse the same configurations for the BS tester signal configuration (i.e. at the UL signal generator) as used for the conducted testing.
FRC for RF Rx requirements
NOTE: FRC’s from the single RAT non-AAS specifications were already used in the draft version of the TS 37.105 for Rel‑15. Therefore, this section is provided for completeness of the FRC discussion only.
Referring to the TS 37.105, number of Rx requirements for AAS BS relies on the conducted requirements defined in single RAT non-AAS specifications by referring to them. In consequence, number of conducted AAS BS requirements also relies on the FRC’s defined in the non-AAS BS specification. Below, few examples of the Rx requirements relying on the FRC’s are listed: 
· E-UTRA BS reference sensitivity levels: Referring to TS 36.104, the minimum requirement for reference sensitivity power level PREFSENS for E-UTRA is the minimum mean power received at the antenna connector at which a throughput (defined as at least 95% of the FRC of A1 group) requirement shall be met.
· BS dynamic range for E-UTRA carrier: specified as a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal inside the received channel bandwidth, where throughput requirement of the wanted signal shall be met for A2 FRC (at least 95% of the FRC of A2 group).
· BS in-channel selectivity for E-UTRA: ICS is a measure of the receiver ability to receive a wanted signal (i.e. throughput requirement for the wanted signal set as at least 95% of the FRC’s throughput) at its assigned resource block locations in the presence of an interfering signal received at a larger power spectral density. 
· Receiver intermodulation: Intermodulation response rejection is a measure of the capability of the receiver to receive wanted signal (i.e. at least 95% of the FRC’s throughput) in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. The FRCs for the wanted signal are reused from the reference sensitivity requirement. 
Table 3: Selected E-UTRA receiver requirements and FRC’s used in their performance evaluation
	Requirement 
	FRC channel group

	E-UTRA BS reference sensitivity levels
	A1

	BS dynamic range for E-UTRA carrier
	A2

	BS in-channel selectivity for E-UTRA
	A1

	Receiver intermodulation
	A1

	Blocking
	A1

	Adjacent Channel Selectivity (ACS) and narrow-band blocking
	A1



In case of the OTA AAS BS, respective Rx requirements, even if not reused from the non-AAS specifications, will require certain reference conditions to be defined to set the minimum requirement. Therefore, the FRC channels defined in UTRA and E-UTRA specifications are proposed to be reused also for radiated requirements:
Proposal 2: For the OTA Rx requirements, reuse the existing UTRA and E-UTRA fixed reference channel defined in annex A of TS 25.104, TS 25.105, or TS 36.104, where applicable.
Conclusion
In this contribution we were looking into details of the existing UTRA and E-UTRA FRC’s definitions, with the aim to check their feasibility for the OTA testing. Based on the above discussion, the following is proposed: 
Proposal 1: For the OTA BS demodulation requirements, reuse the existing UTRA and E-UTRA fixed reference channel defined in annex A of TS 25.104, TS 25.105, or TS 36.104, where applicable.
Proposal 2: For the OTA Rx requirements, reuse the existing UTRA and E-UTRA fixed reference channel defined in annex A of TS 25.104, TS 25.105, or TS 36.104, where applicable.
Proposal 3: Based on the above proposals, it is proposed to agree on the attached TP to TR 37.843. 
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TP to the TR 37.843
In this section, the TP to the TR 37.843 v0.4.0 [1] is proposed for approval.
In this TP, the following modification were introduced: 
· Section 3.3: 
· FRC abbreviation added
· Section 6.1 (Rx requirements subsections: General):
· Reuse of the existing FRC’s for the OTA tests.
· Section 7.8 (BS demodulation: OTA test setup): 
· Reuse of the existing FRC’s for the OTA tests.
------------------------------ Modified section ------------------------------
[bookmark: _Toc483559244]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
AA	Antenna Array
AAS BS	Active Antenna System Base Station
ACIR	Adjacent Channel Interference Ratio
ACLR	Adjacent Channel Leakage Ratio
ACS	Adjacent Channel Selectivity
AoA	Angle of Arrival 
BC	Band Category
BS 	Band Category
CA	Carrier Aggregation
CACLR	Cumulative ACLR
CATR	Compact Antenna Test Range
CS	Capability Set
DTT	Digital terrestrial television
DUT	Device Under Test
EIRP	Equivalent Isotropic Radiated Power
EIS	Equivalent Isotropic Sensitivity
EMC	Electromagnetic compatibility
EMC RE	EMC Radiated Emissions
ERP	Effective Radiated Power 
EUT	Equipment Under Test
FF	Far Field
FOM	Figure of Merit
FRC	Fixed Reference Channel
IL	Insertion Loss
ISD	Inter-Site Distance
LA	Local Area
LPDA	Log-Periodic Dipole Array
MCL	Minimum Coupling Loss 
MR	Medium Range
NF	Near Field
OBUE	Operating Band Unwanted Emissions
OSDD	OTA Sensitivity Direction Declaration
OTA	Over-the-Air
QZ	Quiet Zone
RDN	Radio Distribution Network
RE	Radiating Element
RF RSE 		RF Radiated Spurious Emissions
RMC		Reference measurement channel
RoAoA	Range of Angles of Arrival
RSS	Root Square Sum
RXU	Receiver Unit
SEM	Spectrum Emission Mask
SGH	Standard Gain Horn
TAB	Transceiver Array Boundary
TAE	Time Alignment Error
TRP	Total Radiated Power
TRXU	Transceiver Unit
TRXUA	Transceiver Unit Array
TXU	Transmitter Unit
VSWR	Voltage Standing Wave Ratio
WA	Wide Area

------------------------------ Next modified section ------------------------------
[bookmark: _Toc461006700][bookmark: _Toc483559313]6.1	General
Overview of the radiated Rx requirements of the AAS BS is presented in table 6.1-1.
Table 6.1-1: Overview of radiated Rx requirements
	AAS BS requirement
	OTA requirement type
	Coverage range
	Notes

	Minimum EIS

	Single direction
	
	

	Dynamic range
	
	
	

	In-band selectivity and blocking
	
	
	

	Out-of-band blocking
	
	
	

	Receiver spurious emissions
	TRP
	
	

	Receiver intermodulation
	
	
	

	In-channel selectivity
	
	
	



For the conformance testing of the radiated Rx requirements, FRCs defined in annex A of respective UTRA or E-UTRA specifications (i.e. TS 25.104 [19], TS 25.105 [20] or TS 36.104 [8]), shall be reused for the OTA test setup, where applicable.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc483559347]7.8	OTA test setup
Priority shall be given to analysis of feasibility of OTA test cases modelling the conducted test case with one TX on UE side and one or two RX antenna elements on the AAS BS side (refer to UTRA and E-UTRA conducted test cases overview in tables 7.3-1, 7.4-1 and 7.5-1), where for the 2RX case the cross-polarisation is assumed to be used in order to achieve separation of streams at the RX side of OTA test setup. Most of the conducted test cases from tables 7.3-1, 7.4-1 and 7.5-1 in 1TX-1RX, or 1TX-2RX subset, can be implemented in tentative OTA test setups as illustrated in Figures 7.8-1 and 7.8-2 below for the multipath fading propagation conditions, and in figures 7.8-3 and 7.8-4 for the static propagation conditions.
NOTE: The final list of the BS demodulation requirements which are considered to be feasible OTA still requires further study (e.g. AWGN noise levels, radio link setup, beam and frequency carrier selection) and the final outcome will be captured in section 7.9.
Figure 7.8-1 shows basic OTA measurement test setup for OTA AAS BS demodulation verification in multipath fading propagation conditions for performance requirements that are based on 1TX – 1RX configuration. The OTA AAS BS is comprised in an anechoic chamber and is configured to receive with single RX configuration. Test signal source is connected to the single TX test antenna. The radio propagation channel is emulated by connecting a fading channel emulator between the test signal generator and the TX antenna.
AWGN noise floor levels required in the conformance test setup are to be derived from conducted BS demodulation test setup procedures. Wanted signal generators shall be configured so that the SNR levels defined by the demodulation requirements are achievable at the DUT. An alternative approach for the noise level derivation at the DUT, which is based on the OTA reference sensitivity, is FFS. 
For the OTA test setup of requirements verifying UL throughput for the requirements conformance purposes, the BS tester shall be configured to transmit signal according to the FRCs defined in annex A of the respective UTRA or E-UTRA specifications, i.e. TS 25.104 [19], TS 25.105 [20] and TS 36.104 [8]. 
------------------------------  Unchanged parts omitted ------------------------------

------------------------------ End of modified sections ------------------------------


