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1 Introduction
In the last few meetings papers on conducted emission have not been addressed, however a number of papers have been submitted in response to the (not addressed) papers. In RAN4#74bis 2 papers  [6]

 REF _Ref419723855 \r \h 
[7] were submitted on the subject.
This paper repeats many of the arguments from [7] as the paper was not addressed, however it has been updated to answer the concerns raised in [6].

One specific point which requires more discussion is the impression that it is proposed to ‘relax’ the reference sensitivity level in the AAS. This paper tries to reiterate that the conducted test point in the AAS system and the non-AAS system are not equivalent and hence for the 2 systems to have (at least) equivalent performance in the network the minimum values quoted at the conducted reference port in the AAS may not be the same as those in the non-AAS. 
It should be pointed out that by changing the conducted reference port in the system all of the absolute conducted values will change. In the case of the receiver an increase of the reference sensitivity value is followed by an increase in the blocker level.
2 Discussion
2.1 Conducted reference point

The principle of ensuring that the AAS system performance and the non-AAS system performance is important and forms the basis of the setting of the requirements at the AAS conducted test port. All contribution on the subject agree that 

The requirements’ levels for AAS BS should be equal or more stringent than the ones for legacy BS in the absence of some particular reason.
However equality should exist at a system level. One of the key differentiating factors of an AAS is that it is a BS equipped with an antenna array [4], as such the conducted requirement test port is an internal interface to the equipment and not a clear external interface as it is in the non AAS system.
This makes the interface more difficult to define and to transfer the existing requirements to. Ultimately the performance of the BS and the network is an ‘On air’ performance, conducted requirements have been derived by;
· taking OTA requirements with agreed assumptions about antenna performance and feeder networks and transposing them to the conducted test port, 
· network simulations with throughput (or throughput degradation) requirements again with assumptions about antennas and feeder networks.
The conducted requirements are based on assumptions about the hardware, the AAS hardware has some key differences to the non-AAS HW and the conducted test port is not in the same location (see Figure 1and Figure 2. Hence the assumptions about the antenna gain and feeder networks etc may be different.

Hence to maintain the same performance the values at the AAS conducted interface may not be the same as the non AAS.

A modified  architecture has been proposed in [3] and is shown in Figure 1, which more clearly defines the conducted test points on at the transceiver array boundary. 
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Figure 1. Modified General AAS radio Architecture.

If the non-AAS architecture is redrawn in a similar way it could be represented by the following:
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Figure 2. Non-AAS Radio Architecture

It has been pointed out in [1]

 REF _Ref410458645 \r \h 
[2], that the simulation assumptions used in [4] and [5], already acknowledged that the loss distribution and antenna gain between the conducted test port on the non-AAS BS and the AAS BS are different.
	Active array loss
	1 dB

	Losses of legacy system
	2 dB


Table 1. From TR 37.842 [5], table 5.3.1-1 Deployment parameters

Applying to the reference architectures and examining the signal levels for the reference sensitivity and the blocking requirements below:
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Figure 3. Comparison of conducted reference sensitivity for AAS and NON-AAS systems.

It can be seen that the system performance is exactly the same in both cases, however as the reference point for the conducted requirements is in a different location the values at the conducted reference point are different for the non-AAS and the AAS systems.
 It was suggested in [1] that this difference was used as an offset for the conducted values for the AAS, once again this should not be seen as a relaxation, the intended system performance should be the same.

The AAS requirement has a higher reference sensitivity level but also a higher blocking level, to achieve this the HW for the AAS must be as good as that for the non-AAS but it is being measured at a different point in the system.

If the requirements were not adjusted correctly for the AAS reference point then the affect would be that AAS would have better sensitivity but worse blocking performance. As most systems today are interference limited and operating in environments where spectrum is at a premium it is likely that this would result in worse rather than better network performance.
Whilst it is difficult to categorically describe the loss and antenna gain between the conducted point and the OTA interface for the AAS, it also is difficult to do so for the non-AAS system, however to achieve reasonable and appropriate conducted requirements it is necessary. 
It is suggested that an agreeable model for a typical system be derived for the AAS and compared to the equivalent non-AAS system and that the FFS conducted requirements can then be derived from this model.

2.2 Moving reference point vs. Relaxation

In [6] the proposal from this paper is referred to as relaxation of the requirement. However it states:

Basically, the service area covered by AAS BS should be equal or more than the one by legacy BS otherwise it loses the benefit and the domain of applicability for AAS BS. 

The approach taken in this document essentially agrees with this statement. As can be seen in Figure 3, the intention is to ensure that requirements and performance are consistent with legacy (non-AAS) systems.

In order for this to be true then sum of the loss and antenna gain from the non-AAS antenna connector to the air and the loss of the RDN and antenna gain for the AAS system should be the same. In Table 1, values have been suggested for these 2 loss values based on assumptions which have been made in the existing xx.104 requirements and the simulations done for AAS, these are challenged in  [6].

On the above assumption, actual active array losses depend on each AAS BS product and losses of legacy BS depend on each site configuration. Thus, no one can say that it can be applied to every AAS BS and every site configuration of legacy BS. 

If the loss of the legacy BS equals to 1dB in a site configuration, the relaxation means the AAS BS covers 1dB less area on the assumption that the antenna gain is same as the legacy BS.

These 2 observations are of course true, but they apply no matter what assumption is used for the derivation of the antenna system loss/gain. 
The issue is therefore perhaps:

1. It seems accepted n previous documentation that there is some difference in loss profile between AAS and non-AAS.
2. What assumptions should be used to capture that difference?

Usually it seems that these assumptions are made on these values based on expected implementation values, the purpose of this document is to encourage the same process to be carried out here.

The AAS of course also includes the OTA sensitivity test which will represent the service area of the receiver much more reliably than the conducted sensitivity. The RDN loss in the AAS is not covered by the conducted requirement so can only be seen in the OTA sensitivity requirement. This is what should be compared with the non-AAS case for coverage analysis.

The conducted reference sensitivity for the AAS as such is not needed for the coverage analysis of the AAS in the same way it is for the non-AAS. The conducted reference sensitivity has far more relevance as a ‘reference’ for the blocking requirements.  It has already been pointed out that by finding the correct loss assumptions for the RDN (and non-AAS antenna distribution) whilst the reference sensitivity value increases, so do the blocker levels. As this requirement now primarily exists as a reference for the blocking tests this can hardly be regarded as a relaxation.
3 Summary

The AAS conducted test point has been discussed with reference to the FFS conducted requirements in the TR. The paper has tried to show that the reference point in the AAS and the non-AAS systems are not equivalent and hence to achieve equivalent system performance between the two is not the same as using the same values at the 2 points.
As an example the receiver sensitivity and blocking have been examined showing that a by keeping the same values as the non-AAS for the AAS results in a possible improvement in sensitivity but relaxation of blocking.

The points raised in [6], have also been discussed, to try to highlight that this is not intended as a relaxation and that coverage will be better represented by the OTA sensitivity requirement. 

It is proposed that along with the AAS architecture an agreeable model for a typical loss and gain profile for both the AAS and the non-AAS model so the requirement values to can be compared to ensure a set of correct conducted requirements can be derived.
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