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1 Introduction
In the current version of the TR [1] each of the conducted receiver requirements have been defined as to 


‘to correspond to a wanted signal power and an interfering signal power at the transceiver array boundary using the same interfering signal types and test configurations for target throughputs as the non-AAS’
However in each case the actual values have been left as FFS.
One of the most important conducted requirements is reference sensitivity as this is used a performance requirement in many of the other tests (i.e. Reference sensitivity +6dB for blocking requirement).

This paper proposes values for Reference sensitivity and hence many of the other parameters by comparing the AAS architecture against the non-AAS architecture. 

2 AAS and Non AAS architecture
2.1 System architecture
In xx.104 the reference point for the receiver measurements is defined as the antenna connector.
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However to compare this to the AAS system we have to consider the antenna and the antenna distribution network.

As a minimum there will be an antenna cable between the BS and the antenna.
Also the passive antenna requires a passive (lossy) distribution network in  order to form a beam (hence one of the differences between antenna gain and directivity).
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The AAS BS has an architecture defined in [1] §4.1
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It is agreed that the RDN is passive and hence will be lossy. However due to the integrated nature of the AAS there is less RF combining (as much of the combining is moved to the BB) and  less cable loss due to distance.

In [2] §5.4.4.2.1 the difference in loss due to these architectural differences has been quantified for a number of different antenna implementations

Table 5.4.4.2.1-1: Parameter for typical passive antenna types

	Antenna type
	A1
	A5
	A10
	A15
	B5
	B10
	B15
	D5
	D10
	D15

	No of radiation elements per column
	1
	5
	10
	15
	5
	10
	15
	5
	10
	15

	No of columns
	1
	1
	1
	1
	2
	2
	2
	4
	4
	4

	Max array gain for a single column / dBi
	8.7
	15
	18
	19.5
	14.5
	17
	18.5
	14.5
	17
	18.5

	Max antenna gain / dBi
	8.7
	15
	18
	19.5
	17
	19.5
	21
	20
	22.5
	24

	Vertical radiating element spacing d/ 
	-
	0.9
	0.9
	0.9
	0.9
	0.9
	0.9
	0.9
	0.9
	0.9

	Horizontal radiating element spacing d/
	-
	-
	-
	-
	0.6
	0.6
	0.6
	0.5
	0.5
	0.5

	Vertical 3dB beam width of single element / deg
	65
	65
	65
	65
	65
	65
	65
	65
	65
	65

	Horizontal 3dB beam width of single element / deg
	65
	65
	65
	65
	80
	80
	80
	80
	80
	80

	Losses of cable network / dB
	0.5
	0.8
	1.0
	1.2
	0.8
	1.0
	1.2
	0.8
	1.0
	1.2


Note: For single column AAS antenna, to calculate the gain of an active antenna the losses of the cable network must be added to the maximum gain. 

AAS Max antenna gain = passive Max antenna gain + Losses of cable network

A1 is a single element not comparable; excluding A1, the average difference is 1dB

Network simulations done in [1], have been carried out with the assumption that there is a 1dB difference in loss between the non-AAS and the AAS system. Table 5.3.1-1 states

	Simulation Parameters
	Values

	Active array loss
	1 dB

	Losses of legacy system
	2 dB


So system simulations have been carried out already using this assumption.

2.2 Implementation
Due to their location prior to the LNA in the receive chain the insertion loss of the antenna filter directly impacts the noise figure of the receiver.

Non-AAS base stations traditionally use air cavity filters designed to offer low insertion loss, high power handing, and high isolation between TX and Rx bands. By nature these items are large and expensive.

The I.L is generally <1dB
An AAS BS is likely to have a large number of receiver units in the transceiver unit array to implement the receive function. In order to achieve a realistic size and cost for the AAS, the receiver filters will need to be both smaller and cheaper than the equivalent non-AAS filter.

If the number of transceiver units is high then the transmitter power per transmitter unit in the transceiver unit array will be lower than the non AAS transmitter power. So the power handing requirement of the filters will be lower.

Some technology candidates for the filter implementation and their typical insertion loss are given below:

	Technology
	Pmax
	TX/Rx rejection
	I.L.

	
	(W)
	(dB)
	(dB)

	SAW
	0.5
	55
	1.5

	BAW/F-BAR
	1
	60
	1.5

	DR
	5
	60
	2.5


In addition the reduced isolation of the filter limits the amount of LNA gain which can be implemented prior to down conversion which again increases the system NF over the Non-AAS case.

2.3 Summary

Looking at the system level architecture of the AAS and non-AAS BS the AAS has ≈1dB less loss after the transceiver array boundary than the non-AAS has after the antenna connector

The likely implementation of the AAS receiver shows that the NF of the AAS BS is ≈1dB greater than the non-AAS BS NF, mainly due to the antenna filter implementation.

To achieve equivalent requirements between the non-AAS (xx.104) requirements and the AAS requirements, the values should be offset by 1dB.
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Figure 1. Comparison of conducted reference sensitivity for AAS and NON-AAS systems.

Although the sensitivity with the antenna directivity is shown in the diagram this has no inference on any OTA requirement, it is used only to show that the 2 systems are equivalent.

This argument is valid for all absolute conducted receiver requirements and can be applied to both eth reference sensitivity requirements and the blocking and interference levels.

3 Proposal

1) The FFS values reference sensitivity level can be offset from the xx.104 requirement by +1dB

2) The interference levels in the ACS, Blocking, co-location and intermodulation requirements can be offset from the xx.104 values by +1dB

4 References
[1]  R4-14xxxx , TR 37.842 v1.1.0
[2] 3GPP TR 37.840 v12.1.0
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