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Introduction
During the previous RAN4#82bis meeting, TP to TR 37.843 on the OTA demodulation requirements analysis for EUTRA was approved in [4].  
In this TP to TR 37.843 v 0.3.0 we are providing further analysis on the missing UTRA TDD and UTRA FDD demodulation requirements, based on TS 25.104 and TS 25.105. This analysis is considered as the baseline for the selection of the BS demodulation requirements which are considered as doable OTA – as per eAAS WID objective.
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TP to the TR 37.843
In this section, the TP to the TR 37.843 [1] is proposed for approval.
------------------------------ Modified section ------------------------------
[bookmark: _Toc479772836]7	Performance rRequirements
[bookmark: _Toc479772837]7.1	General
The objective of the performance part of the Rel-14 eAAS WID [2x] 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 BS conducted demodulation requirements referred from single RAT specifications in TS 25.104 [19], TS 25.105 [20] and TS 36.104 [8].
[bookmark: _Toc479772838]7.2 Core requirements for OTA tests
In TS 37.105 [x3], the AAS BS demodulation requirements for both hHybrid 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 [19x] for DCH and RACH apply. 
2. For single RAT UTRA TDD, all the demodulation requirements specified in TS 25.105 [20x] apply.
3. For single RAT E-UTRA, all the demodulation requirements specified in TS 36.104 [8x] 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.
Tables 7.3-1, 7.4-1 and 7.5-1 shall be used to select and verify which tests are doable OTA for UTRA TDD, UTRA FDD and E‑UTRA, respectively.
[bookmark: _Toc479772839]7.3	UTRA TDD requirements
In TS 25.105 [20x], 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)
Performance requirements for HS-SICH (ACK detection)
Table 7.3-1: Overview of the UTRA TDD demodulation requirements 
	 
	Tx
(UE emulator)
	Rx
 (AAS BS)
	Propagation conditions

	
	
	
	

	DCH 
	 

	Demodulation of DCH in static propagation conditions
Demodulation of DCH in multipath fading conditions
	1Tx
	2Rx
	AWGN

	
	1Tx
	2Rx
	multipath fading

	Demodulation of DCH in high speed train conditions
	1Tx
	1Rx, 2Rx
	HST conditions: non-fading channels 

	E-DCH
	 

	Demodulation of E-
	1Tx
	2Rx
	multipath fading

	HS-SICH
	 

	ACK detection
	1Tx
	2Rx
	AWGN, multipath fading (multiple cases defined)



[bookmark: _Toc479772840]7.4	UTRA FDD requirements
In TS 25.104 [19x], the following BS demodulation requirements were defined: 
Performance requirement for DCH 
Demodulation of DCH in static propagation conditions
Demodulation of DCH in multipath fading conditions	
Demodulation of DCH in moving propagation conditions	
Demodulation of DCH in birth/death propagation conditions	
Demodulation of DCH in high speed train conditions	
Performance requirement for RACH
Performance requirement for RACH preamble detection	
Demodulation of RACH message (Static Propagation, Multipath Fading, and high speed train conditions)
Performance requirements for HS-DPCCH
ACK false alarm
ACK mis-detection
ACK/NACK detection for 4C-HSDPA HS-DPCCH (ACK false alarm, ACK mis-detection)
ACK/NACK detection for 8C-HSDPA HS-DPCCH
Performance requirements for E-DPDCH
E-DPDCH in Multipath fading condition
E-DPDCH and S-E-DPDCH in multipath fading condition for UL MIMO
Signalling detection for E-DPCCH in multipath fading condition
Table 7.4-1: Overview of the UTRA FDD demodulation requirements
	 
	Tx
(UE emulator)
	Rx
 (AAS BS)
	Propagation conditions

	
	
	
	

	DCH 
	 

	Demodulation in static propagation conditions
	1Tx
	1Rx, 2Rx
	AWGN

	Demodulation of DCH in multipath fading conditions
	1Tx
	1Rx, 2Rx
	multipath fading (multiple cases defined)

	Demodulation of DCH in moving propagation conditions
	1Tx
	1Rx, 2Rx
	non-fading channel models with two equal power taps with pre-defined time difference between them

	Demodulation of DCH in birth/death propagation conditions
	1Tx
	1Rx, 2Rx
	non-fading propagation channel with two taps; which alternate between 'birth' and 'death'. The positions the paths appear are randomly selected with an equal probability rate. For BS with receiver diversity, the same path positions shall be applied to both Rx antenna connectors, and the path switching times shall be synchronized on the two receiver antenna connectors, but the AWGN signals applied to the two receiver antenna connectors shall be uncorrelated.

	Demodulation of DCH in high speed train conditions
	1Tx
	1Rx, 2Rx
	HST conditions: 
#1: open space: non-fading propagation channels 
#2: tunnel: fading propagation channel with one tap
#3: tunnel: non-fading propagation channels

	RACH
	

	Performance requirement for RACH preamble detection	
	1Tx
	1Rx, 2Rx
	AWGN, multipath fading, HST conditions

	Demodulation of RACH message
	1Tx
	1Rx, 2Rx
	AWGN, multipath fading, HST conditions

	HS-DPCCH
	

	ACK false alarm
	1Tx
	2Rx
	AWGN, multipath fading (multiple cases defined)

	ACK mis-detection
	1Tx
	2Rx
	AWGN, multipath fading (multiple cases defined)

	ACK/NACK detection for 4C-HSDPA HS-DPCCH (ACK false alarm, ACK mis-detection)
	1Tx
	2Rx
	AWGN, multipath fading

	ACK/NACK detection for 8C-HSDPA HS-DPCCH
	1Tx
	2Rx
	AWGN, multipath fading

	E-DPDCH
	

	E-DPDCH in multipath fading condition
	1Tx
	1Rx, 2Rx
	multipath fading

	E-DPDCH and S-E-DPDCH in multipath fading condition for UL MIMO
	1Tx
	2Rx
	multipath fading

	Signalling detection for E-DPCCH in multipath fading condition
	1Tx
	1Rx, 2Rx
	multipath fading



[bookmark: _Toc479772841]7.5	E-UTRA requirements
In TS 36.104 [x8], 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: two non-fading propagation channels

	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. 
[bookmark: _Toc479772842]7.6	Propagation conditions
The following propagation conditions were used in the BS demodulation requirements in TS 25.141 [x21], TS 25.142 [22x] and TS 36.141 [23x]:
[bookmark: _Toc479772843]- Static propagation conditions:  AWGN channel: The static propagation consitions rely on AWGN channel with no fading or multi-pathsTranslation of the AWGN channel into OTA is FFS. In case of the OTA test setup no channel emulators are required, and the test setup relies on test signal source and AWGN noise generator.
- Multipath fading propagation conditionschannels: number of multipath channels were defined. In order to translate the fading profiles into OTA test setup, consideration of channel emulators is required on the transmitter side. Use of multiple instances of channel emulators over the same radio channel to model the conducted test setup is not precluded.  FFS.  
- High Speed Train: three different scenarios were considered for the HST scenarios, using fading and non-fading profiles. 
- Moving propagation conditions: two UEs are modelled in this scenario, one being static, the other moving.  
------------------------------ End of modified sections ------------------------------
