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1 Introduction
The following modification were introduced: 
· Consideration of the Rel-15 AAS BS specification simplification, i.e. no UTRA TDD requirements for OTA AAS BS
· Consideration of exclusion of PUSCH requirements for FS3 (eLAA) from the AAS BS specification
· Consideration of exclusion of NPUSCH and NPRACH requirements (NB-IoT) from the AAS BS specification
· Additional enhanced requirements for PUSCH added to the E-UTRA overview tables
· Section 7.7: Refinement of the OTA test setup
· Noise level consideration: based on further analysis, it was observed that for the OTA testability the AWGN noise injection at the UE emulator side is the most likely solution, also considered for the NR UE testability. Noise level derivation based on the OTA reference sensitivity can be potentially limited by the dynamic range of the BS. Therefore it is proposed to introduce clarifications in text. 
· Section 7.8: Refinement of text to collect findings on the OTA testing feasibility
In this contribution we provide TP to TR 37.843 on further refinements for BS demodulation requirements feasible OTA.
2 Conclusion
Based on the above introduction, the following is proposed:
Proposal 1: approve the attached TP to TR 37.843 on further refinements for OTA BS demodulation requirements.
3 References
3GPP TR 37.843 v0.6.0


TP to the TR 37.843
In this section, TP to the TR 37.843 is proposed for approval.
------------------------------ Modified section ------------------------------
[bookmark: _Toc496014777]7	Performance requirements
[bookmark: _Toc496014778]7.1	General
The objective of the performance part of the eAAS WID [2] 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 eAAS, no new demodulation requirements are expected to be added beyond the set of 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: _Toc496014779]7.2 	Core requirements for OTA tests
In Rel-15 TS 37.105 [3], the AAS 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 [19] for DCH and RACH apply. 
2. For single RAT UTRA TDD, all the demodulation requirements specified in TS 25.105 [20] apply.
3. For single RAT E-UTRA, all the demodulation requirements specified in TS 36.104 [8] for PUSCH, PUCCH and PRACH apply, except the PUSCH requirements for FS3, and except NPUSCH and NPRACH requirements.
Core requirements listed in the following subsections are were 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.
As the BS demodulation requirements rely on the link level performance between the UE and BS, in case of the requirements definition for the OTA AAS BS, it will be required to establish radio link in uplink based on the test equipment (i.e. BS Tester test and reference antenna(s)) located within the RoAoA corresponding to the frequency band used for the BS demodulation testing. 	Comment by Michal Szydelko: Moved to conformance subclause
7.3	UTRA TDD requirements
In TS 25.105 [20], the following BS demodulation requirements were defined:
 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: _Toc496014780]7.34	UTRA FDD requirements
In TS 25.104 [19], the following BS demodulation requirements were defined: 
Table 7.34-1: 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: _Toc496014781]7.45	E-UTRA requirements
In TS 36.104 [8], the following BS demodulation requirements were defined as listed in table 7.4-1.:
NOTE: PUSCH requirements for FS3, NPUSCH and NPRACH requirements not considered. 
Table 7.45-1: Overview of the E-UTRA BS demodulation requirements 
	 
	Tx
(UE emulator)
	Rx
 (AAS BS)
	Propagation conditions
	Notes

	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
	1 stationary UE, 1 moving UE

	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
	1 wanted UE, 1 interferer (2 Rx case) or 2 interfering UEs (4Rx or 8Rx case)

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

	Enhanced performance requirement type B in multipath fading propagation conditions
	1Tx
	2Rx, 4Rx
	EPA, EVA, ETU
	2 wanted UEs (2Rx case) or 4 wanted UEs (4Rx case); 1 interfering UE

	Requirements for PUSCH supporting coverage enhancement
	1Tx
	2Rx
	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
	1 wanted UE, 3 interfering UEs

	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 restricted set type A
	1Tx
	2Rx, 4Rx, 8Rx
	AWGN, ETU
	

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

	PRACH missed detection, high speed mode restricted set type B
	1Tx
	2Rx, 4Rx, 8Rx
	AWGN, ETU
	



For most of the requirements, multiple test cases were defined considering various number or Rx antennas at the BS.
[bookmark: _Toc496014782]7.56	Propagation conditions
The following propagation conditions were used in the BS demodulation requirements in TS 25.141 [21], TS 25.142 [22] and TS  36.141  [23]:
- Static propagation conditions: static propagation consitions rely on AWGN channel with no fading or multi-paths. 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 conditions: 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. 
- High Speed Train: three different scenarios were considered for the HST scenarios, using fading and non-fading profiles. 
- Moving propagation conditions: two UEs are modeled in this scenario, one being static, the other moving.  
[bookmark: _Toc496014783]7.67	Conformance requirements
Formulation of the OTA conformance requirements, will be subject to TTOTA values being OTA specific (i.e. based on the same core requirements as used for the conducted testing, two different test requirements will be generated: one for conducted and one for OTA testing, based on consideration of different TT values for those tests, i.e. TTconducted and TTOTA).
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 [21], TS 25.142 [22] and TS 36.141 [23].  
[bookmark: _Toc496014784]7.78	OTA test setup
As the BS demodulation requirements rely on the link level performance between the UE and BS, in case of the requirements definition for the OTA AAS BS, it will be required to establish radio link in uplink based on the test equipment (i.e. BS Tester test and reference antenna(s)) located within the RoAoA corresponding to the frequency band used for the BS demodulation testing. 
For PUSCH testing purposes in OTA setup, the HARQ feedback can be delivered to the BS tested via conducted interface.  
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.	Comment by Michal Szydelko: moved
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 7.78-1 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. For SNR derivation, the noise injection at the BS tester side is considered as the baseline approach.  An alternative approach for the noise level derivation at the DUT, which is based on the OTA reference sensitivity, is FFS. 
Solutions for the SNR level verification at the DUT as per BS demodulation requirements, are FFS.

[image: ]
Figure 7.78-1: Basic OTA test setup for multipath fading propagation conditions (1TX – 1RX) 

Figure 7.78-2 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.
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Figure 7.78-2: Basic OTA test setup for multipath fading propagation conditions (1TX – 2RX) 
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Figure 7.78-3: Basic OTA test setup for static propagation conditions (1TX – 1RX)
[image: ]
Figure 7.78-4: Basic OTA test setup for static propagation conditions (1TX – 2RX)
[bookmark: _Toc496014785]7.89	BS demodulation requirements feasible OTA 
As per the eAAS WID [2], the objective of the work item is to clarify which type of BS demodulation requirements can be applied as radiated requirements and how it might be tested. 
The feasibility analysis of the OTA test cases modelling was focused the conducted test case with one TX (UE side) and one or two RX chains (AAS BS side), based on UTRA FDD and E-UTRA conducted test cases overview in tables 7.3-1 and 7.4-1. 
For 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 and 7.4-1 in 1TX-1RX, or 1TX-2RX subset, can be implemented in OTA test setups as illustrated in figures 7.7-1 and 7.7-2 below for the multipath fading propagation conditions, and in figures 7.7-3 and 7.7-4 for the static propagation conditions.

Based on the analysis of the conducted BS demodulation requirements for UTRA FDD and E-UTRA, the following single RAT requirements were considered as feasible in OTA test setup, by reusing the core requirements defined in TS 25.104 [19], TS 25.105 [20], and TS 36.104 [8]:
Table 7.98-1: UTRA FDD and E-UTRA BS demodulation requirements feasible OTA

The final list of the BS demodulation requirements which are considered to be feasible OTA requires further study (e.g. consideration of AWGN noise levels, radio link setup, beam and frequency carrier selection).
FFS
It shall be noted, that it is not within the scope of eAAS WI to extend the scope of functionality captured by the conducted BS demodulation requirements.  

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