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Introduction
Based on the eAAS WID, RAN4#80 is the first meeting that was planned for the discussion on the BS demodulation requirements. As the eAAS BS specification is expected to be fully OTA, this also included OTA BS demodulation testing. Based on the initial studies of this matter and problems identified, number of discussion papers were already presented during previous RAN4 meetings already, trying to identify potential solutions and alternatives. 
In this contribution, we are summarizing the discussion papers which were presented so far on the RF room, on the eAAS BS demodulation requirements application in OTA manner.   
Discussion
WID scope
The main goal of the eAAS WI is to create a set of AAS BS core and performance requirements, including demodulation requirements, which no longer require a conducted interface and are all doable in OTA fashion. In the objective of the performance part of the Rel-14 eAAS WID [1], the demodulation requirements were captured in the following way: 
· Demodulation requirements in Rel-13 AAS are the same as the non-AAS demodulation requirements, where the fixed reference channels and fading profiles are simulated and used in the conducted manner via TAB connectors. 
· Rel-14 eAAS WI is expected to clarify, which of the demodulation requirements could be applied as radiated requirements and what methods could be used to perform conformance testing for such requirements. 
· No new demodulation requirements are expected to be added within the Rel-14 eAAS work, beyond the set of Rel-13 AAS conducted demodulation requirements.
Discussion on the eAAS BS demodulation requirements was initially started during RAN4#78bis in [2] and continued in [3], [4]. It those discussion documents it was highlighted that there is no obvious way to adapt the already existing set of Single RAT specific conducted demodulation requirements into OTA requirements. 
eAAS BS demodulation OTA
Below, we present short summary of the contribution in [2], [3] and [4].
1.1.1 R4-162545
In [2], discussion on the eAAS BS demodulation OTA was initiated. Discussion on the consequences of translating the existing conducted test setup, into the its radiated version was presented based on the example presented on Figure 1 below.
[image: ]
[bookmark: _Ref446503009]Figure 1. Existing set up for performance requirements with an OTA interface added [2]
Based on attempts of translating one of the BS demodulation conformance test setups into its OTA version, it was observed that such approach does not reassure the same BS testing environment and hence, the existing conducted demodulation requirements cannot be easily reused for the OTA conformance testing. There is not obvious was how to translate the conducted demodulation requirements into OTA requirements. Number of potential alternative approaches were listed as below [2]:
· There are a maximum of 8 paths for performance testing, for the conducted tests in REL13 TAB connectors are nominated to represent the receiver demodulation branches (the justification being that the test is intended on the Rx algorithms not the RX units themselves). A simple solution would be to provide connectorised test inputs for these 8 inputs at RF.
· If the BS performance test is truly on the algorithms rather than the RF they could be tested directly by applying the test signal at BB IQ.
· Use near field probes to apply the test signals locally to individual antenna elements.
· Systems using polarization diversity could use 2 channels in this way without significant cross over a polarization isolation would allow different signals to be applied to different receive branches.
1.1.2 R4-164291
The discussion was continued in [3], where number of potential solution was briefly investigated, to address the OTA demodulation requirements for eAAS BS, as listed below:
1. Translate all the conducted BS demodulation requirements into radiated requirements
2. Define new OTA demodulation requirements
3. Consider all the existing AAS BS demodulation requirements as optional for Rel-14 OTA specifications
4. Do not define any BS demodulation performance requirements for AAS BS OTA testing
5. Use near field probes
6. Use conducted test for demod, OTA for RF
7. Reuse of the RF testing methodology
For more details, refer to [3].
1.1.3 R4-165889
Discussion in [4] was trying to answer series of questions related to the OTA demodulation requirements specification for the eAAS BS:
· What type of functionality are the demodulation requirements intending to capture?
· Would standardizing demodulation requirements need assumptions to be made on the UL array configurations?
· How realistically can demodulation testing be related to real world conditions?
· How much should functionality be broken down for demodulation testing?
· What is the cost/benefit analysis of developing complex demodulation requirements from the point of view of standardization?
· What is the cost/benefit of developing complex demodulation requirements from the point of view of testing?
· How much 3GPP time and effort is it realistic to spend on developing demodulation requirements?
· What type of equipment is likely to be available for demodulation testing?
Furthermore, example approaches to demodulation testing were outlined, including the conducted setup, considering intermediate baseband interface, and OTA testing including simulated faded channels and the cable replacement approach.
Discussion concluded that at this moment, there is lack of obvious approach to define OTA BS demod requirements. For more details, refer to [4].
Scope of the eAAS BS demodulation work OTA
For reference, list of the existing RAT-specific BS demodulation requirements is provided in the following sub-clauses.
1.1.4 UTRA FDD BS demodulation requirements
In TS 25.104, 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

1.1.5 UTRA TDD BS demodulation requirements
In TS 25.105, 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)

1.1.6 E-UTRA BS demodulation requirements
In TS 36.104, the following BS demodulation requirements were defined:
1. Performance requirements for PUSCH
a. PUSCH in multipath fading propagation conditions transmission on single antenna port	
b. UL timing adjustment
NOTE: The performance requirements for UL timing adjustment scenario 2 are optional.
c. HARQ-ACK multiplexed on PUSCH
d. High Speed Train conditions
NOTE: The performance requirements for High Speed Train are optional.
e. PUSCH with TTI bundling and enhanced HARQ pattern
2. Performance requirements for PUCCH
a. ACK missed detection for single user PUCCH format 1a transmission on single antenna port
b. CQI performance requirements for PUCCH format 2 transmission on single antenna port
c. ACK missed detection for multi user PUCCH format 1a
d. ACK missed detection for PUCCH format 1b with Channel Selection
e. ACK missed detection for PUCCH format 3
f.     NACK to ACK detection for PUCCH format 3
g. ACK missed detection for PUCCH format 1a transmission on two antenna ports
h. CQI performance requirements for PUCCH format 2 transmission on two antenna ports
i.      CQI performance requirements for PUCCH format 2 with DTX detection
NOTE: The requirements apply to a BS supporting PUCCH format 2 with DTX. It is optional for a BS to support PUCCH format 2 with DTX.
3. Performance requirements for PRACH
a. PRACH false alarm probability and missed detection

1.1.7 MSR BS demodulation requirements
[bookmark: _Toc446633945]In TS 37.104, the BS demodulation requirements were defined reuse from the single RAT specifications. 
1. [bookmark: _Toc446633946]E-UTRA demodulation requirements were reused from TS 36.104, clause 8.
2. UTRA FDD demodulation requirements were reused from TS 25.104, clause 8.
3. UTRA TDD demodulation requirements were reused from TS 25.105, clause 8.

TU allocation 
Based on the eAAS WID and the motivation captured within, the TU allocation for Rel-14 AAS BS demodulation requirements agreed in the WID (i.e. 4 TU in total) was planned only for the discussion on the feasibility of the BS demodulation execution in OTA [6]: 
“WI should clarify which type of demodulation requirements can be applied as radiated requirements and how it might be tested”
Considering the discussion on the BS demodulation requirements for Rel-14 eAAS presented in [2], [3], [4], as well as considering the TU assignment for the Rel-14 eAAS BS demodulation requirements, it can be basically concluded that it would not be realistic to assume that all BS demodulation requirements considered in the eAAS WI (i.e. UTRA TDD, UTRA FDD and E-UTRA) would be re-defined within the Rel-14 timeframe. What is realistic to assume, is to complete the feasibility study as planned in the eAAS WI and cited above.
Conclusion
In this contribution, we are summarizing the discussion papers which were presented so far on the RF room, on the eAAS BS demodulation requirements application in OTA manner. This contribution is to trigger the discussion on the eAAS BS demodulation requirements in the Demod room.  
So far, it was observed that there is not obvious way how to translate the conducted demodulation requirements into OTA requirements. Number of potential alternative approaches were identified, but further study is required, considering the work load of the proposed solutions. 
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