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Introduction
Discussion on the Rel-14 AAS 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. 
According to the eAAS WID, RAN4#80 is the first meeting that was planned for the discussion on the BS demodulation requirements. 
In this contribution, we are collecting thoughts related to the work arrangement for the eAAS BS demodulation requirements application in OTA manner, considering also the ongoing discussion on the NR in RAN4.   
Discussion
Scope of the eAAS WID
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.
NR testability 
In the meantime, the NR work has been started in RAN4. According to the agreed WF on the NR BS testability aspects in [7], the following was captured on the conducted and OTA requirements: 
· OTA requirements for frequencies above 6 GHz
· whether to define conducted requirements above 6 GHz is FFS
· Conducted requirements on current bands below 6 GHz not exploiting beamforming extensively (e.g. RRU + passive antenna)
· BS operating at current bands or possible new bands below 6 GHz exploiting beamforming (e.g. AAS base stations), both OTA requirements and hybrid requirements would be necessary
It shall be noted that the above was captured based on the discussion on the RF requirements. The following analysis is related to the BS demodulation requirements. 
It is obvious that the NR demodulation work cannot be initiated until RAN1 finishes PHY specification, and RAN4 defines its core requirements. Nevertheless, it can be already concluded, that there will be new set of BS demodulation requirements introduced for NR. 
Considering the above referred agreements, it can be further observed, that the NR BS might be deployed in configurations supporting the following frequency ranges: 
· NR BS supporting frequency bands below 6GHz: 
· Such BS will require conducted, hybrid, and/or OTA requirements specification, 
· Conducted interfaces will be required, 
· OTA testing will be required,
· The NR BS demodulation testing could be done in conducted or radiated setup.
· NR BS supporting frequency bands above 6GHz: 
· Such BS will require OTA requirements specification, 
· No conducted interfaces (but conducted requirements are still FFS for the NR BS above 6GHz), 
· OTA testing will be required,
· NR BS demodulation testing can be done OTA only.
· NR BS supporting frequency bands below and above 6GHz: 
· Same as the “Below 6GHz” variant above, i.e. NR BS demodulation testing could be done in conducted or radiated setup.
Based on the three alternatives analyzed above it can be observed, that there are the following approaches to provide the NR BS demodulation conformance testing: 
1. Option 1: Conducted as well as radiated NR BS demodulation requirements specification
· Both conducted, as well as radiated BS demodulation requirements required to be specified for the NR BS, in order to provide coverage of all three above listed NR BS spectrum support variants.
· This approach would require RAN4 to specify two sets of NR BS demodulation requirements.
2. Option 2: Only radiated NR BS demodulation requirement specification
· Even if there are conducted interfaces available, the BS demodulation testing could be done OTA.
· Considering RAN4 workload, this alternative seems to be more attractive. 
BS demodulation requirements in OTA
As it was already observed in RAN4, some of the technical issues from the RF domain were discussed in parallel in AAS RAN4 room, as well as in NR RAN4 room. This paper aims to initiate the discussion on the AAS BS demodulation and its testability, in order to avoid such parallel discussions in the future. For that reason, it was decided to investigate potential work arrangement among the AAS session and NR session, in order to reduce the overhead and save RAN4 TU. 
In the Table1 below, an overview of the potential transition of the AAS BS demodulation requirements work from conducted to OTA is presented for discussion. On high level, Table1 was drafted to address the questions: 
· When and how to terminate additions of new conducted BS requirements (non-AAS, or AAS)? 
· How to initiate the AAS BS OTA demodulation requirements work in RAN4? 
· How to align work on the OTA demodulation testability for eAAS and NR?
Referring to Huawei contribution in [8], considerations on the conducted vs. radiated requirements were captured in the Table1, as well as the 





Table 1: BS demodulation requirements overview: transition from conducted to OTA requirements
	Specs group
	Spectrum range
	Release
	RAT coverage
	BS demodulation requirements aspects

	
	
	
	
	Conducted requirements 
	OTA requirements

	non-AAS
	Below 6GHz
	Up to Rel-13
	UTRA TDD, 
UTRA FDD,
 E‑UTRA
	All requirements defined as conducted
Set of conducted requirements still growing, e.g. ETU600, MTC
	-

	AAS
	Below 6GHz
	Rel-13 AAS
	UTRA TDD, 
UTRA FDD, 
E‑UTRA
	AAS coverage: Single-RAT (UTRA FDD/TDD, E‑UTRA) and MSR
AAS BS demod mapped to the existing Single-RAT requirements. 
No BS demodulation requirements needed by the MSR specification.
	
-

	
	
	Rel-14 eAAS
	UTRA TDD, 
UTRA FDD, 
E‑UTRA
	eAAS conducted BS demod 
Potential consideration of new Rel-13 features in the eAAS BS specification: e.g. LAA, NB-IoT
	Study which AAS BS demodulation requirements could be applied OTA.
eAAS BS demod requirements application for OTA requires new approach and is FFS.
Limited TU assignment in the eAAS WID

	
	
	[Rel-15 eAAS]
	UTRA TDD, 
UTRA FDD, 
E‑UTRA
NR 
	eAAS spec as above for UTRA, E‑UTRA [and potentially new features]
NR BS demod Option 1: NR requirements for below 6GHz, with beam forming, NSA NR and SA NR scenarios
NR BS demod Option 2: no conducted requirements
	eAAS BS requirements to be fully OTA.
NR BS demod Option 1: NR requirements for below 6GHz, with beam forming, NSA NR and SA NR scenarios 
NR BS demod Option 2: NR requirements for below 6GHz, with beam forming, NSA NR and SA NR scenarios 
[Define SI on new OTA demodulation requirements range for AAS; link with NR testability discussion]

	NR
	Below 6GHz
	Rel-14/15/16
	NR
	NSA NR: Reuse existing conducted E-UTRA demod for NSA NR
NR BS demod Option 1: NR requirements for below 6GHz, NSA NR and SA NR scenarios
NR BS demod Option 2: no conducted requirements 
Consideration of beamformed and non-beamformed cases
	NSA NR: Reuse existing conducted E‑UTRA demod for NSA NR
NR BS demod Option 2: : NR requirements for below 6GHz, NSA NR and SA NR scenarios 
Consideration of beamformed and non-beamformed cases

	
	Above 6GHz
	
	
	No conducted requirements above 6GHz
	NR BS demod Option 2: NR requirements for below 6GHz, NSA NR and SA NR scenarios
Potentially different set of NR BS demod requirements for NSA and SA, for above and below 6GHz (consider different use cases)


As captured in Table 1, it is proposed to clarify, that the eAAS work is limited to below 6GHz spectrum. Due to the NR work already started in RAN4, it shall be clarified, that the eAAS work shall not consider above 6GHz spectrum. 
Based on the thinking presented in Table 1, the following aspects appear in relation to the NR BS demodulation in OTA: 
· Would the NR OTA demodulation requirements apply different set of requirements for the above 6GHz, and for the below 6GHz spectrum? 
· From the deployment scenarios point of view, both variant shall be considered. It is expected, that this will lead to consideration of various use cases, based on the assumed frequency ranges, e.g.:
· Below 6GHz we will have NR-specific demodulation requirements as we did for UTRA and E-UTRA, covering demodulation of signaling and data channels in UL. Consideration of UL beamforming below 6GHz would require further discussions in order to consider practical aspects of the terminals and to further investigate scenarios motivation. 
· Above 6GHz: it shall be further discussed whether we can assume, that UL transmission using mmW spectrum will be considered in the first release of the NR specification. In case of mmW, beamformed transmission in UL is expected to be the working assumption. No signs suggesting removal of the UL mmW transmission was observed during NR discussions, however this should be clarified from the practical implementation point of view.
· It shall be further discussed and clarified, whether the above mentioned use-case distinction below/above 6GHz shall be applied to the BS demodulation requirements framework, to the BS RRM requirements framework, or to both.  
· Considering different propagation models for below and above 6GHz (e.g. existing ETU vs. new above 6GHz channel model), would it be possible to rely on single requirement, or multiple simulations campaigns would have to be run in order to obtain single requirement?
· Referring to the analysis in Table 1, it is expected that this would trigger separate simulation campaigns to obtain each of the NR BS demodulation requirements below, and above 6GHz.
· Referring to the question above, it is also questionable, if the same set of BS demodulation requirements would be of interest for above and below 6GHz, based on the range of use cases considered for NR, e.g. extreme coverage vs. mmW baemforming.  
· Considering the already discussed non-standalone NR (i.e. relying in E-UTRA) vs. the Standalone NR, it shall be clarified whether this division would also generate separate sets of BS demodulation requirements, i.e. potential impact on the simulation assumptions and simulation campaigns (e.g. scenarios definitions, worst case selection, acceptable performance degradation, etc.). 
· Test methodologies for the NR frequency range and channel bandwidths considered in the NR shall be investigated. There was no OTA BS demodulation covered in the AAS work.  
· Timeline: as the NR RAN4 discussion on RF core requirements was started as Rel-14, it is expected to be concluded by March 2017 (which is Rel-14 Stage 3 freeze date), it could be expected that the NR BS demodulation discussion will follow as Rel-15 work.
RAT coverage of the eAAS WID
Another discussion topic is related to the RAT’s coverage in the eAAS work. The Rel-14 eAAS covers UTRA (TDD, FDD) and E-UTRA. Potential Rel-15 eAAS work is expected to add NR as new RAT to the AAS specification (at least for the case of beamformed case, which is basically what the functionality of the AAS BS). The question is whether RAN4 work shall attempt to revisit the set of RAT’s covered within the AAS work, e.g. depending on the companies interest, attempt to drop further UTRA AAS specification, in order to reduce the workload and release some TU for AAS work related to NR. 
Conclusion
Based on the bullets discussed above, it can be seen that there is a lot of interconnections between the NR BS testability and the AAS BS testability issues, due to the common denominator for OTA requirements. Based on the above, the following proposals are formulated tin order to trigger the discussion on the scope and timeline of the OTA BS demodulation requirements for eAAS and NR.
Proposal 1: it is proposed to consider OTA BS demodulation requirements for eAAS BS starting from Rel-15, i.e. no OTA BS demod for Rel-14 eAAS; rely on the conducted set of BS demodulation requirements for Rel-14. 
Proposal 2: it is proposed to join the effort of eAAS and NR work on the OTA BS demodulation requirements, to revisit the existing set of (RAT specific) requirements being developed since Rel-8. This work could be captured under eAAS and NR, or alternatively as new SI capturing those two technologies, aiming at formulation of the scenarios and simulation assumptions as well as test methodologies for OTA BS demodulation testing. Such SI would be preparation work towards Rel-15 WIs, for eAAS as well as for NR BS demodulation. Alternatively, this work could be continued within eAAS, but it’s unclear how to include the NR-specific aspects. We would like to avoid situation, where the NR session would discuss OTA topics which were already discussed in AAS session. Facilitating this discussion in the demod/RRM room could address this concern.
Proposal 3: it is proposed to initiate the discussion on the potential down-scoping of the RAT’s coverage within the eAAS work. More specifically, it is proposed to re-evaluate the interest in the UTRA AAS work continuation, along the E-UTRA and NR in future releases.
The above proposals are for discussion in order to collect RAN4 views. 
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