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1. Introduction

At last meeting in Reno (RAN4#81) the discussion on hybrid requirements ongoing in NR spread to also include AAS and eAAS. The concept of hybrid requirements was introduced in NR in [1, 2]. The concept with hybrid requirements was from the beginning designed to allow some requirements to be tested as either conducted or OTA. In the discussions, different approaches how to define hybrid requirements for AAS/eAAS was captured in a way-forward [3].
In eAAS the goal is to develop an all OTA AAS base station specification. During the discussion four different options for how to allow a mix of conducted and OTA requirements have been identified. 
The choice for to have all requirements as OTA or one of the following options:
1. Use the existing Rel-13 requirements (i.e. full set of conducted requirements with 2 OTA requirements as captured in TS 37.105 v13.2.0)

2. Have a new set of requirements where out-of-band requirement are specified as conducted and in-band requirement is specified as OTA requirements.

3. Have 2 or more hybrid options (including options 1 and 2).

4. Have a set of requirements where certain requirements may be either conducted or OTA not both.

This contribution continues to discuss the applicability and need for hybrid requirement for AAS base stations. 
2. Discussion

The concept of Hybrid requirements was introduced to facilitate requirements to be tested OTA or conducted when technically sound and applicable for base stations operating below 6 GHz with beam-forming capabilities. 
It is clear for some parameters, such as conducted output power per TAB connector and radiated transmit power per beam is not equivalent. The two requirements capture different aspects of the base station capability in terms of generating power. However, for other requirements, such as frequency error, TAE, etc. there is a benefit to allow testing to be performed either at the transceiver boundary or in the radiated domain as long as the expected RF characteristic is captured properly. 
At the last meeting, it was concluded in a way forward some possible options for how to proceed with the concept of hybrid requirement was identified. In addition to an all OTA specification, four options were discussed to allow for partly OTA or conducted testing. In, the following discussion each option captured in the way-forward will be described in detail. 
Option 1:

Use the existing Rel-13 AAS base station requirement framework, where RF core requirement is captured in TS 37.105 (Conducted and Radiated) and conformance test requirements are captured in TS 37.145-1 (Conducted) and TS 37.145-2 (Radiated).
The conducted requirements consist of all legacy requirements found in the MSR specification framework (TS 37.104 and TS 37.141). On top of conducted requirements two OTA requirements have been added; Radiated transmit power and OTA sensitivity. Also, some modification to emission requirement levels have been introduced together with an extension of transmitter intermodulation definition, including intra-system antenna leakage. 
Option 2:

Divide requirement in to two frequency dependent categories; in-band and out-of-band. Where the in-band region is defined as the operating band plus a margin on both sides and the out-of-band region is the frequency region going from the lower spurious emission limit to the upper spurious emission limit excluding the operating band. The current AAS base station requirement is mapped towards categories as shown in Table 2-1.
Table 2-1: Requirements mapped to region
	Requirement
	Sub-requirement
	Dependence
	Region
	Domain
	Note

	Base station output power
	
	
	In-band
	OTA
	

	Output power dynamics
	
	
	In-band
	OTA
	

	Transmitted signal quality
	
	
	In-band
	OTA
	

	Unwanted emission
	Occupied bandwidth
	
	In-band
	OTA
	

	
	ACLR
	
	In-Band
	OTA
	

	
	Spectrum emission mask
	
	In-band
	OTA
	

	
	OBUE
	
	In-band
	OTA
	

	
	Spurious emission
	
	Out-of-band
	TAB
	

	Transmitter intermodulation
	Co-location
	ACLR
	In-band
	OTA
	Requirements met when interference signal is applied

Measuring OTA makes intra-system redundant

	
	
	OBUE
	In-band
	OTA
	

	
	
	Spurious emission
	Out-of-band
	TAB
	

	
	Intra-system
	ACLR
	In-band
	OTA
	

	
	
	OBUE
	In-band
	OTA
	

	Reference sensitivity
	
	
	In-band
	OTA
	

	Dynamic range
	
	
	In-band
	OTA
	

	ACS
	
	
	In-band
	OTA
	

	Blocking
	
	
	Out-of-band
	TAB
	

	Receiver spurious emission
	
	
	Out-of-band
	TAB
	

	Receiver intermodulation
	
	
	In-band
	OTA
	

	In-channel selectivity
	
	
	In-band
	OTA
	

	Performance requirements
	
	
	In-band
	OTA
	

	Radiated transmit power
	
	
	In-band
	OTA
	Originally defined in OTA domain

	OTA sensitivity
	
	
	In-Band
	OTA
	


Requirements defined in the in-band region is defined and tested in the OTA domain, while out-of-band requirements are defined and tested at the TAB connector. 

This approach simplifies testing of spurious emission requirements and out-of-band blocking requirements by keeping requirement definitions and test procedures from TS 37.105 and TS 37.145-1 at TAB connectors. At the same time allow for testing all in-band requirements in an OTA environment together with radiated transmit power and OTA sensitivity. 

Following Option 2, a specification framework holding both conducted and radiated requirement is required. 

Option 3:
Option 3 is introducing a possibility for the AAS base station manufacturer to select one of multiple choices including option 1 and option2, as described in Figure 2-1.
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Figure 2-1: Requirement selection
Option 4:

Option 4 is following the hybrid requirement approach introduced to allow some requirements to be tested either at the TAB connector or in the OTA, but not in both. The technical justification is to allow the most efficient test approach to be used capturing expected parameter. For those requirement this approach would let the base station manufacture to decide a proper test facility (Conducted or OTA). The concept of applicability tables widely used in existing specification framework can be used to capture this option but also capture some of the other options described in this paper. 

This option also includes option 1, 2 and 3. Option 4, which also allows other partitioning between conducted and OTA requirement to be introduced than the one described in option 2. 

3. Conclusion

In this contribution the options for handling hybrid requirements from last meeting have been described a little bit deeper in to details and consequences. 

The hybrid options could be concluded as:

1. All OTA specification or Rel-13 TS 37.105.
2. All OTA specification or in-band/out-of-band split.

3. All OTA specification or option 1 or option 2.

4. All OTA specification or have a set of requirements where certain requirements may be either conducted or OTA not both.
By introducing the concept of an applicability table in the future version of TS 37.105, the concept of hybrid requirement could be used. The applicability table and option 4 would facilitate incremental development of the AAS base station specification.
This contribution has discussed the aspect related to RF core requirements, but hybrid requirement may also be of interest in conformance and EMC requirements. 
Proposal:
We prefer option 3 or option 4.
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