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1 Introduction
In RAN4#81 the issue of hybrid requirements and how to move forward with the existing release 13 AAS BS requirements were discussed [1]

 REF _Ref464650537 \r \h 
[2] ([2] was discussed as an NR paper but the issues are similar).
It seems agreeable that both a hybrid and a full OTA set of requirements are necessary in future AAS BS specification releases however the exact format of the hybrid requirements is not agreed. This way forward attempts to capture the different options.

2 Discussion

The following option for a hybrid requirement have been discussed
1. Use the existing REL13 requirements (i.e. full set of conducted requirements with 2  OTA requirements).
2. Have a new set of requirements with some of the conducted requirements 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
Examples of each are given below:

2.1 Option 1 - Existing REL 13 Requirements

	sub clause
	Requirement
	Conducted
	OTA

	6.2
	Base station output power (accuracy)
	x
	 

	6.3
	Output power dynamics
	x
	 

	6.4
	Transmit ON/OFF power
	x
	 

	6.5
	Transmitted signal quality
	x
	 

	6.5.2
	Frequency Error
	x
	 

	6.5.3
	Time alignment error
	x
	 

	6.5.4
	Modulation quality
	x
	 

	6.5.5
	Transmit pulse shape filter
	x
	 

	6.6
	Unwanted Emissions
	x
	 

	6.6.2
	Occupied bandwidth
	x
	 

	6.6.3
	Adjacent Channel Leakage power Ratio
	x
	 

	6.6.4
	Spectrum emission mask
	x
	 

	6.6.5
	Operating band unwanted emission
	x
	 

	6.6.6
	Spurious emission
	x
	 

	6.7
	Transmitter intermodulation
	x
	 

	7
	Conducted receiver characteristics
	x
	 

	7.2
	Reference sensitivity level
	x
	 

	7.3
	Dynamic range
	x
	 

	7.4
	Adjacent channel selectivity, general blocking, and narrowband blocking
	x
	 

	7.5
	Blocking (out of band)
	x
	 

	7.6
	Receiver spurious emissions
	x
	 

	7.7
	Receiver intermodulation
	x
	 

	7.8
	In-channel selectivity
	x
	 

	8
	Performance requirements
	x
	 

	9.2
	Radiated transmit power (EIRP accuracy)
	 
	x

	10.2
	OTA sensitivity
	 
	x


2.2 Option 2

As an example [2] suggests in-band requirements as OTA and out of band as conducted:

	sub clause
	Requirement
	Conducted
	OTA

	6.2
	Base station output power (accuracy)
	(use EIRP accuracy in 9.2)

	6.3
	Output power dynamics
	 
	x

	6.4
	Transmit ON/OFF power
	 
	x

	6.5
	Transmitted signal quality
	 
	x

	6.5.2
	Frequency Error
	 
	x

	6.5.3
	Time alignment error
	 
	x

	6.5.4
	Modulation quality
	 
	x

	6.5.5
	Transmit pulse shape filter
	 
	x

	6.6
	Unwanted Emissions
	 
	x

	6.6.2
	Occupied bandwidth
	 
	x

	6.6.3
	Adjacent Channel Leakage power Ratio
	 
	x

	6.6.4
	Spectrum emission mask
	 
	x

	6.6.5
	Operating band unwanted emission
	 
	x

	6.6.6
	Spurious emission
	x
	 

	6.7
	Transmitter intermodulation
	x
	 

	7.2
	Reference sensitivity level
	(use OTA sensitivity in 10.2)

	7.3
	Dynamic range
	 
	x

	7.4
	Adjacent channel selectivity, general blocking, and narrowband blocking
	 
	x

	7.5
	Blocking (out of band)
	 x
	

	7.6
	Receiver spurious emissions
	x
	 

	7.7
	Receiver intermodulation
	 
	x

	7.8
	In-channel selectivity
	 
	x

	8
	Performance requirements
	x
	 

	9.2
	Radiated transmit power (EIRP accuracy)
	 
	x

	10.2
	OTA sensitivity
	 
	x


2.3 Option 3

To have 2 (or more hybrid requirement sets) i.e. AAS BS may be type hybrid 1, hybrid 2 or full OTA.
	sub clause
	Requirement
	Hybrid 1
	Hybrid 2

	
	
	Conducted
	OTA
	Conducted
	OTA

	6.2
	Base station output power (accuracy)
	x
	 
	(use EIRP accuracy in 9.2)

	6.3
	Output power dynamics
	x
	 
	 
	x

	6.4
	Transmit ON/OFF power
	x
	 
	 
	x

	6.5
	Transmitted signal quality
	x
	 
	 
	x

	6.5.2
	Frequency Error
	x
	 
	 
	x

	6.5.3
	Time alignment error
	x
	 
	 
	x

	6.5.4
	Modulation quality
	x
	 
	 
	x

	6.5.5
	Transmit pulse shape filter
	x
	 
	 
	x

	6.6
	Unwanted Emissions
	x
	 
	 
	x

	6.6.2
	Occupied bandwidth
	x
	 
	 
	x

	6.6.3
	Adjacent Channel Leakage power Ratio
	x
	 
	 
	x

	6.6.4
	Spectrum emission mask
	x
	 
	 
	x

	6.6.5
	Operating band unwanted emission
	x
	 
	 
	x

	6.6.6
	Spurious emission
	x
	 
	x
	 

	6.7
	Transmitter intermodulation
	x
	 
	x
	 

	7.2
	Reference sensitivity level
	x
	 
	(use OTA sensitivity in 10.2)

	7.3
	Dynamic range
	x
	 
	 
	x

	7.4
	Adjacent channel selectivity, general blocking, and narrowband blocking
	x
	 
	 
	x

	7.5
	Blocking (out of band)
	x
	 
	 x
	

	7.6
	Receiver spurious emissions
	x
	 
	x
	 

	7.7
	Receiver intermodulation
	x
	 
	 
	x

	7.8
	In-channel selectivity
	x
	 
	 
	x

	8
	Performance requirements
	x
	 
	x
	 

	9.2
	Radiated transmit power (EIRP accuracy)
	 
	x
	 
	x

	10.2
	OTA sensitivity
	 
	x
	 
	x


2.4 Option 4

Some requirements may use either conducted or OTA requirements not both.
	sub clause
	Requirement
	Conducted
	OTA

	6.2
	Base station output power (accuracy)
	x
	 

	6.3
	Output power dynamics
	x
	x

	6.4
	Transmit ON/OFF power
	x
	x

	6.5
	Transmitted signal quality
	x
	x

	6.5.2
	Frequency Error
	x
	x

	6.5.3
	Time alignment error
	x
	x

	6.5.4
	Modulation quality
	x
	x

	6.5.5
	Transmit pulse shape filter
	x
	x

	6.6
	Unwanted Emissions
	x
	x

	6.6.2
	Occupied bandwidth
	x
	x

	6.6.3
	Adjacent Channel Leakage power Ratio
	x
	x

	6.6.4
	Spectrum emission mask
	x
	x

	6.6.5
	Operating band unwanted emission
	x
	x

	6.6.6
	Spurious emission
	x
	 

	6.7
	Transmitter intermodulation
	x
	 

	7.2
	Reference sensitivity level
	x
	x

	7.3
	Dynamic range
	x
	x

	7.4
	Adjacent channel selectivity, general blocking, and narrowband blocking
	x
	x

	7.5
	Blocking (out of band)
	x
	x

	7.6
	Receiver spurious emissions
	x
	 

	7.7
	Receiver intermodulation
	x
	x

	7.8
	In-channel selectivity
	x
	x

	8
	Performance requirements
	x
	 

	9.2
	Radiated transmit power (EIRP accuracy)
	 
	x

	10.2
	OTA sensitivity
	 
	x


3 Way forward
When the full OTA AAS requirements are introduced there for AAS BS which retain a conducted interface there will be a set of hybrid requirements (mixture of conducted and radiated requirements)  which they can choose to apply . The format of the hybrid requirements is still under discussion. The following hybrid specifications have been identified and discussed
1. Use the existing REL13 requirements (i.e. full set of conducted requirements with 2 OTA requirements).

2. Have a new set of requirements with some of the conducted requirements 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.

Contributions further investigating the pro’s and con’s of each option as well as opinions of which solution is suitable are encouraged.
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