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Introduction
Discussion on the BS demodulation requirements for AAS BS was already initiated for the Rel-14 eAAS, however no obvious solution was identified so far for translation of all the UTRA and E-UTRA BS demodulation requirements into the OTA test setup, where it would be possible to reuse the already specified core requirements. During previous RAN4#82 meeting, discussion paper in [2] was proposing that the scope of OTA requirements for demodulation in the eAAS WI should be set to 1RX or potentially 2RX (based on dual polarization).
In this contribution we are analysing feasibility of using the Tx polarization separation based solution for the E-UTRA BS demodulation testing OTA.
Discussion
Core requirements for BS demodulation performance
During previous RAN4#82 meeting, discussion paper in [2] was proposing that the scope of OTA requirements for demodulation in the eAAS WI should be set to 1RX or potentially 2RX (based on dual polarization). Based on this proposal, we are looking into more details of the E-UTRA BS demodulation requirements, as summarized in table 1.
In line with the proposal in [2], in can be observed in Table 1 that consideration of up to two independent streams (modelled with the independent fading profiles) using Tx polarization separation would secure OTA testing for some of the test cases with (up to) 2Rx diversity, i.e. 4Rx and 8Rx tests would not be covered with this approach. In case of test cases using fading profiles, the solution proposed in [2] seems to be suitable for 1Tx/2Rx configuration cases. However there some further exceptions, which are briefly described in the following sections. 
Table1: Overview of the E-UTRA BS demodulation requirements 
	 
	Tx
(UE emulator)
	Rx
 (BS under test)
	Propagation conditions

	
	
	
	

	PUSCH 
	 

	PUSCH in multipath fading propagation conditions transmission 
	1Tx
	2Rx, 4Rx, 8Rx
	EPA, EVA, ETU

	
	2Tx
	2Rx, 4Rx, 8Rx
	EPA  

	UL timing adjustment
	1Tx
	2Rx
	Moving propagation conditions: AWGN, ETU

	HARQ-ACK multiplexed on PUSCH
	1Tx
	2Rx
	EVA, ETU

	High Speed Train conditions
	1Tx
	1Rx, 2Rx
	HST scenario#1

	PUSCH with TTI bundling and enhanced HARQ pattern
	1Tx
	2Rx, 4Rx, 8Rx
	EVA, ETU

	Enhanced performance requirement type A in multipath fading propagation conditions, synchronous interference
	1Tx
	2Rx, 4Rx, 8Rx
	EPA, EVA, ETU

	Enhanced performance requirement type A in multipath fading propagation conditions, asynchronous interference
	1Tx
	2Rx, 4Rx, 8Rx
	EPA, ETU

	Requirements for PUSCH supporting Cat-M1 UEs
	1Tx
	2Rx
	EPA, ETU

	PUCCH
	 

	ACK missed detection for single user PUCCH format 1a transmission
	1Tx
	2Rx, 4Rx, 8Rx
	EPA, EVA, ETU

	
	2Tx
	2Rx, 4Rx, 8Rx
	EPA, EVA

	CQI performance requirements for PUCCH format 2 transmission 
	1Tx
	2Rx
	EVA, ETU

	
	2Tx
	2Rx
	EVA  

	ACK missed detection for multi user PUCCH format 1a
	1Tx
	2Rx
	ETU

	ACK missed detection for PUCCH format 1b with Channel Selection
	1Tx
	2Rx, 4Rx, 8Rx
	EPA, EVA

	ACK missed detection for PUCCH format 3
	1Tx
	2Rx, 4Rx, 8Rx
	EPA, EVA

	NACK to ACK detection for PUCCH format 3
	1Tx
	2Rx, 4Rx, 8Rx
	EPA, EVA

	CQI performance requirements for PUCCH format 2 with DTX detection
	1Tx
	2Rx
	EVA, ETU

	
	2Tx
	2Rx
	EVA

	PUCCH performance requirements for supporting Cat-M1 UEs
	1Tx
	2Rx
	EPA, EVA

	ACK missed detection requirements for PUCCH format 4
	1Tx
	2Rx, 4Rx, 8Rx
	EPA, EVA

	ACK missed detection requirements for PUCCH format 5
	1Tx
	2Rx, 4Rx, 8Rx
	EPA, EVA

	PRACH
	 

	PRACH missed detection, normal mode
	1Tx
	2Rx, 4Rx, 8Rx
	AWGN, ETU

	PRACH missed detection, high speed mode
	1Tx
	2Rx, 4Rx, 8Rx
	AWGN, ETU

	PRACH missed detection, Cat-M1 mode
	1Tx
	2Rx
	AWGN, EPA


NOTE: NB-IoT requirements not considered. 
1.1.1 Advanced receivers requirements
As indicated in [2], test cases for the advanced receivers (e.g. the enhanced performance requirements type A of PUSCH in multipath fading propagation conditions with synchronous or asynchronous interference) would not be doable with the proposed approach. This is due to the fact, that despite of the wanted signal, this test case requires also transmission of the interferer using independent fading profiles, i.e. more than two fading channels are required, which is not doable by using the polarization separation approach by itself. 
BS tester
  Wanted signal



    Interferer 1
BS under test

Rx 1



Rx 2
ATT 2
Channel simulator
Channel simulator
AWGN generator
AWGN generator
ATT 1
Channel simulator
Channel simulator
HARQ Feedback

Figure 1: Functional set-up for enhanced performance requirements type A of 2Rx PUSCH in multipath fading conditions with synchronous interference (1 interferer and 2 Rx case shown) [3]
1.1.2 Multi user PUCCH test
In case of multi user PUCCH test, single wanted and three interfering signals shall be setup, each of them using independent fading profile. Basically this test case suffers from the same limitation as indicated in the previous section. In order to realize such test setup in OTA, more dimensions would be needed to separate the PUCCH signals transmitted OTA. 


Figure 2: Functional set-up for performance requirements for multi user PUCCH in multipath fading conditions [3]
To address limitations highlighted above, it can be considered to use generation of parallel and independent fading profiles generated before the Tx antenna in the channel emulator and fed into the Tx antenna. This approach if FFS.
1.1.3 PRACH tests 
As defined in TS 36.141, number of PRACH missed detection requirements are defined using the AWGN channel. AWGN channel modelling in OTA setup is straightforward and does not depend on the number of Tx/Rx antenna ports. Therefore in case of adaptation of the Tx polarization separation based solution for the PRACH tests, it seems that it would possible to translate the below depicted test setup into OTA setups: 
· For PRACH test with AWGN channel (Fig. 3): 1Tx and 2/4/8Rx can be done using basic setup with one Tx test antenna and single polarization
· For. PRACH test with ETU/EPA fading profiles (Fig. 4): 1Tx and 2Rx can be done using setup with two polarizations


Figure 3: Functional set-up for performance requirements for PRACH in static conditions for BS with Rx diversity (2 Rx case shown) [3]
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Figure 4: Functional set-up for performance requirements for PUSCH, PRACH, single user PUCCH in multipath fading conditions and for High Speed Train conditions for BS with Rx diversity (2 Rx case shown) [3]
Conclusion
The aim of this contribution, was to further investigate applicability of the Tx polarization separation solution for the E-UTRA BS demodulation in OTA setup. 
Number of aspects require further study: 
· Possibility of using parallel fading profiles fed into single Tx antenna for 1Tx testing
· Possibility of using the discussed solution in the AWGN tests
· Any further solutions to increase number of streams OTA
It shall be noted, that the Tx polarization separation itself requires quantification and confirmation of its feasibility to sufficiently separate two independent fading profiles OTA, and whether such streams separation would be sufficient to reuse the core requirements defined for the conducted setups for UTRA and E-UTRA BS demodulation tests.
TP to TR 37.843 capturing selected aspects of the discussed solution s provided in [4].
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