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1 Introduction
In the last meeting [1] was approved where the agreements of frequency ranges for NR (range 1 and 2) and how conducted and OTA requirements would be dealt with were captured.

For range 1 (<6GHz) conducted requirements the following was captured:

· Range 1-C: Conducted requirement for Range 1.

· Range 1-C-N: Conducted requirement for Range 1 Non-AAS type BS (which doesn’t have antenna functionality).
· Range 1-C-A: Conducted requirement for Range 1 AAS type BS (which has antenna functionality).
Note: For some requirements Range 1-C-N and Range 1-C-A will have different “outcome” and “topic should be addressed in WI”, for others they are the same.

In the eAAS work item reference architectures for a hybrid AAS and an OTA AAS have been agreed. It has been shown in [3] that it is simple to incorporate the non-AAS requirements in the existing AAS specification structure, by defining a special case where the scaling factor N=1 and there is no composite antenna component.

Hence it is possible to have a single requirement specification covering all of Range 1 requirements both conducted and radiated.
This document proposes 3 reference architectures which can be used for each of the range 1 BS types.

2 Discussion

2.1 Reference architecture
The latest AAS reference architectures are shown below:

[image: image1.emf]Antenna

Array

(AA)

Radio 

Distribution

Network

RDN

#1

#2

#K

Transceiver array boundary

Transceiver array boundary connector (TAB)

Transceiver unit array

(TRXUA)

1 to M

far field region

composite antenna


Figure 1. TS 37.105 - Figure 4.4-1: General architecture of hybrid AAS BS 
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Figure 2. TS 37.105 -  Figure 4.4-2: General architecture of OTA AAS BS 
The non-AAS architecture is not so explicitly defined as until the AAS requirements were developed it was not such an issue, the antenna connector was straight forward. However the transmitter test ports and receiver test ports are defined in the repective sections of TS 36.104 (and the other non-AAS specifications)
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Figure 3. TS 37.105 - Figure 6.1-1: Transmitter test ports
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Figure 4. TS 37.105 - Figure 7.1: Receiver test ports

It should be noted that the relation between test port A and test port B are 1:1, i.e. there are no splitting or summation networks from other signal sources. 
The non-AAS diagram includes additional devices and places the appropriate test port at the output (or input) of those devices. 

Active device PA or LNA

· For non-AAS is included in the test object

· For the AAS architecture the RDN (Radio Distribution network) is defined as a passive network, hence any active electronics (PA or LNA) must be in the transceiver unit array. 

· This is location of the PA or LNA consistent for non-AAS and AAS

External Filter

· For non-AAS it is included in the test object

· For AAS, a filter is passive so could be included as part of the RDN – however the filter is probably required to help pass the conducted emissions and blocking requirements so this would be a strange partition. It would not be good to restrict RDN or antenna array form filtering function however as antenna band limiting may be useful.

· There is an inconsistency here but it is unlikely to be an issue, both non-AAS and AAS must have sufficient filtering in the transceiver unit array to pass the requirements so no risk involved.
In order to make the architectures consistent the following is suggested for the non-AAS architecture
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Figure 1. General architecture of non-AAS BS 
Whilst for the non-AAS where there is only a single transceiver the term transceiver array may seem confusing but even for the AAS architecture it is acceptable for the transceiver array to have a single transceiver (range is 1 to M) so this is consistent.

In order that the same requirements can be used it is necessary to refer to the same connector interface, the term TAB connector is perhaps more general so can be used for all architectures. The conducted interface is then at the transceiver array boundary. 
2.2 Compliance matrix
With the introduction of the all OTA AAS the AAS specification already must manage the issue of using the same requirements for different AAS architectures, it will do so by use of a compliance matrix

Table 1 : Hybrid requirements compliance matrix

	Requirement
	Hybrid 1
	Hybrid 2*
	OTA

	
	cond
	OTA
	cond
	OTA
	cond
	OTA

	Base station output power (accuracy)
	x
	
	TBD
	TBD
	
	x

	Output power dynamics
	x
	
	TBD
	TBD
	
	x

	Transmit ON/OFF power
	x
	
	TBD
	TBD
	
	x

	Transmitted signal quality
	x
	
	TBD
	TBD
	
	x

	Frequency Error
	x
	
	TBD
	TBD
	
	x

	Time alignment error
	x
	
	TBD
	TBD
	
	x

	Modulation quality
	x
	
	TBD
	TBD
	
	x

	Transmit pulse shape filter
	x
	
	TBD
	TBD
	
	x

	Unwanted Emissions
	x
	
	TBD
	TBD
	
	x

	Occupied bandwidth
	x
	
	TBD
	TBD
	
	x

	Adjacent Channel Leakage power Ratio
	x
	
	TBD
	TBD
	
	x

	Spectrum emission mask
	x
	
	TBD
	TBD
	
	x

	Operating band unwanted emission
	x
	
	TBD
	TBD
	
	x

	Spurious emission
	x
	
	TBD
	TBD
	
	x

	Transmitter intermodulation
	x
	
	TBD
	TBD
	
	x

	Reference sensitivity level
	x
	
	TBD
	TBD
	
	x

	Dynamic range
	x
	
	TBD
	TBD
	
	x

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

	Blocking (out of band)
	x
	
	TBD
	TBD
	
	x

	Receiver spurious emissions
	x
	
	TBD
	TBD
	
	x

	Receiver intermodulation
	x
	
	TBD
	TBD
	
	x

	In-channel selectivity
	x
	
	TBD
	TBD
	
	x

	Performance requirements
	x
	
	TBD
	TBD
	
	x

	Radiated transmit power (EIRP accuracy)
	
	x
	TBD
	TBD
	
	x

	OTA sensitivity
	
	x
	TBD
	TBD
	
	x


Note * . It is FFS if there will be additional hybrid requirement sets with some conducted requirements done as OTA.
Using this method addition of a non-AAS is straight forward:

Table 2 : NR Range 1 requirements compliance matrix

	Requirement
	Non-AAS
	Hybrid AAS 1
	Hybrid AAS 2*
	OTA AAS

	
	cond
	OTA
	cond
	OTA
	cond
	OTA
	cond
	OTA

	Base station output power (accuracy)
	x
	
	x
	
	TBD
	TBD
	
	x

	Output power dynamics
	x
	
	x
	
	TBD
	TBD
	
	x

	Transmit ON/OFF power
	x
	
	x
	
	TBD
	TBD
	
	x

	Transmitted signal quality
	x
	
	x
	
	TBD
	TBD
	
	x

	Frequency Error
	x
	
	x
	
	TBD
	TBD
	
	x

	Time alignment error
	x
	
	x
	
	TBD
	TBD
	
	x

	Modulation quality
	x
	
	x
	
	TBD
	TBD
	
	x

	Transmit pulse shape filter
	x
	
	x
	
	TBD
	TBD
	
	x

	Unwanted Emissions
	x
	
	x
	
	TBD
	TBD
	
	x

	Occupied bandwidth
	x
	
	x
	
	TBD
	TBD
	
	x

	Adjacent Channel Leakage power Ratio
	x
	
	x
	
	TBD
	TBD
	
	x

	Spectrum emission mask
	x
	
	x
	
	TBD
	TBD
	
	x

	Operating band unwanted emission
	x
	
	x
	
	TBD
	TBD
	
	x

	Spurious emission
	x
	
	x
	
	TBD
	TBD
	
	x

	Transmitter intermodulation
	x
	
	x
	
	TBD
	TBD
	
	x

	Reference sensitivity level
	x
	
	x
	
	TBD
	TBD
	
	x

	Dynamic range
	x
	
	x
	
	TBD
	TBD
	
	x

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

	Blocking (out of band)
	x
	
	x
	
	TBD
	TBD
	
	x

	Receiver spurious emissions
	x
	
	x
	
	TBD
	TBD
	
	x

	Receiver intermodulation
	x
	
	x
	
	TBD
	TBD
	
	x

	In-channel selectivity
	x
	
	x
	
	TBD
	TBD
	
	x

	Performance requirements
	x
	
	x
	
	TBD
	TBD
	
	x

	Radiated transmit power (EIRP accuracy)
	
	
	
	x
	TBD
	TBD
	
	x

	OTA sensitivity
	
	
	
	x
	TBD
	TBD
	
	x


3 Summary

The reference architectures for non-AAS and AAS systems have been compared and an updated non-AAS reference architecture diagram has been suggested. An additional column to the AAS compliance matrix has been added to show how the non-AAS requirements can be integrated into the same specification structure as the AAS.
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