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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
This contribution comprises a merge of text proposals [2] and [3] for TR 37.843 [1] on OTA testing of BS demodulation requirements. 
As pointed out in [4] it is highly challenging to device test cases for fading channel scenarios for test setups with more than 1TX on the UE side and 1 or 2RX on the BS side. No technically feasible solution has so far been identified that allows testing of other antenna configurations in a simple anechoic test chamber. As further pointed out in [5], even when restricting the antenna configurations, implementation of certain test cases may be challenging.
In this text proposal the legacy test cases for UTRA and E-UTRA, which are candidates for OTA demodulation requirements, are listed, and tentative OTA test setups are provided.
Text Proposal for TR 37.843

<Unmodified sections omitted>

[bookmark: _Toc475624930]7	Performance Requirements
7.1	General
The objective of the performance part of the Rel-14 eAAS WID [x] for the AAS BS demodulation requirements is to clarify, which of the demodulation requirements could be applied as radiated requirements for the OTA AAS BS and what methods could be used to perform conformance testing for such requirements. For the Rel-15 eAAS, no new demodulation requirements are expected to be added beyond the set of Rel-13/14 AAS conducted demodulation requirements.
7.2 Core requirements for OTA tests
In TS 37.105 [x], the BS demodulation requirements for both Hybrid AAS BS and OTA AAS BS have been specified, reusing the single RAT specifications:
1. For single RAT UTRA FDD, demodulation requirements specified in TS 25.104 [x] for DCH and RACH apply. 
2. For single RAT UTRA TDD, all the demodulation requirements specified in TS 25.105 [x] apply.
3. For single RAT E-UTRA, all the demodulation requirements specified in in 36.104 [x] for PUSCH, PUCCH and PRACH apply.
Core requirements listed in the following subsections are subject for the discussion on which of the demodulation requirements could be applied as radiated requirements for the OTA AAS BS.
7.3	UTRA TDD requirements
In TS 25.105 [x], the following BS demodulation requirements were defined:
1. Performance requirement for DCH 
a. Demodulation of DCH in static propagation conditions
b. Demodulation of DCH in multipath fading conditions	
c. Demodulation of DCH in high speed train conditions	
2. Performance requirements for E-DCH (multipath conditions)
3. Performance requirements for HS-SICH (ACK detection)
7.4	UTRA FDD requirements
In TS 25.104 [x], the following BS demodulation requirements were defined: 
1. Performance requirement for DCH 
a. Demodulation of DCH in static propagation conditions
b. Demodulation of DCH in multipath fading conditions	
c. Demodulation of DCH in moving propagation conditions	
d. Demodulation of DCH in birth/death propagation conditions	
e. Demodulation of DCH in high speed train conditions	
2. Performance requirement for RACH
a. Performance requirement for RACH preamble detection	
b. Demodulation of RACH message (Static Propagation, Multipath Fading, and high speed train conditions)
3. Performance requirements for HS-DPCCH
a. ACK false alarm
b. ACK mis-detection
c. ACK/NACK detection for 4C-HSDPA HS-DPCCH (ACK false alarm, ACK mis-detection)
d. ACK/NACK detection for 8C-HSDPA HS-DPCCH
4. Performance requirements for E-DPDCH
a. E-DPDCH in Multipath fading condition
b. E-DPDCH and S-E-DPDCH in multipath fading condition for UL MIMO
c. Signalling detection for E-DPCCH in multipath fading condition
7.5	E-UTRA requirements
In TS 36.104 [x], the following BS demodulation requirements were defined: 
Table 7.5-1: Overview of the E-UTRA BS demodulation requirements 
	 
	Tx
(UE emulator)
	Rx
 (AAS BS)
	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



For most of the requirements, multiple test cases were defined considering various number or Rx antennas at the BS.
The objective of the performance part of the Rel-14 eAAS WID [x] for the AAS BD demodulation requirements is to clarify, which of the demodulation requirements could be applied as radiated requirements for the OTA AAS BS and what methods could be used to perform conformance testing for such requirements. Table 7.5-1 above shall be used to select and verify which tests can be done OTA. Similar task for UTRA shall be completed, which is FFS. 
7.6	Propagation conditions
The following propagation conditions were used in the BS demodulation requirements in TS 25.141 [x], TS 25.142 [x] and TS 36.141 [x]:
- AWGN channel: Translation of the AWGN channel into OTA is FFS.
- Multipath fading channels: In order to translate the fading profiles into OTA test setup, consideration of channel emulators is required on the transmitter side. FFS.  
7.7	Conformance requirements
Formulation of the conformance requirements, will be subject to TT values of the OTA test ranges (i.e. different test requirements will be generated, based on the same core requirements as used for the conducted testing).
It shall be noted, that the possibility of OTA testing shall be considered also for those BS demodulation requirements, which were declared as Optional in TS 25.141 [x], TS 25.142 [x] and TS 36.141 [x].  
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 (e.g. refer to E-UTRA conducted test cases overview in Table 7.5-1), where for the 2RX case the cross-polarisation is assumed. Most of the OTA test cases in 1TX-1RX, or 1TX-2RX subset can be implemented in tentative test setups illustrated in Figures 7.8-1 and 7.8-2 below.
Figure 7.8-1 shows an OTA measurement test setup for BS demodulation verification of performance requirements that are based on 1TX – 1RX setup. The 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.

[image: ]
Figure 7.8-1: Basic OTA test setup for E-UTRA testing (1TX – 1RX) 

Figure 7.8-2 shows an OTA measurement test setup for BS demodulation verification of performance requirements that are based on 1TX – 2RX setup. The AAS BS is comprised in an anechoic chamber and is configured to receive with 2RX diversity in a cross-polarised configuration. Test signal source is connected to the 2TX tests antenna in cross-polarised configuration. The two orthogonal radio propagation channels are emulated by passing the same test signal trough one fading channel emulator for each of TX antennas.
[image: ]
Figure 7.8-2: Basic OTA test setup for E-UTRA testing (1TX – 2RX)

<Unmodified sections omitted>
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