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Introduction
Text proposal on transmitter intermodulation requirements were approved in RAN4#76[1].

NEC proposes modifications and corrections of the text for the transmitter intermodulation requirements.

Discussion
NEC proposes the following modifications.

- Figure 8.1.5-x1 should be deleted. It is shown without any explanations. With this figure, testing setup looks fixed as it is. However, it shall not be fixed at least at this stage.

- Figure 8.1.5.2-x1 and its explanations should be deleted. They explain the “composite antenna array” which has not been agreed.

 Introducing “composite antenna array” does not give us any benefits but increase the new terms.

- Editorial modifications for clarification.

Text Proposal
8.1.5
Transmitter intermodulation

Traditionally the transmitter intermodulation requirement was created to guarantee emission levels in a co-location scenario. The requirement is based on robustness against injection of a reverse interference signal from a co-located BS. For AAS base stations reverse interference signals can be caused by intra-system coupling. 

Therefore two types of transmitter intermodulation scenarios have been identified for AAS base stations. 

1. Co-location transmitter intermodulation in which the interfering signal is from a co-located 
BS, and this is analogous to the existing transmitter intermodulation requirement in xx.104.
2. Intra system transmitter intermodulation in which the interfering signal is from the other transmitters within the AAS BS

Both scenarios shall be captured in the AAS specification by the transmitter intermodulation requirement, where a reverse interference signal is feed to the transmitter unit, while maintaining emission levels. 

The co-location transmitter intermodulation test is considered sufficient if it represents the greatest interference power at the tested connector. The Intra AAS Transmitter intermodulation shall only be tested where the maximum leakage power at the transceiver unit connector exceeds the interference signal power level at the transceiver unit connector determined for Co-location transmitter intermodulation. 


Figure 8.1.5-x1, set-up for testing Transmitter intermodulation on one transceiver unit connector


.
{Editor Note: This figure needs update and should be move to Conformance testing section with proper text description.}
8.1.5.1
Co-location Transmitter intermodulation
In Non-AAS BS the transmitter inter-modulation requirement is to address the coexistence between the transmitter from one operator and the transmitter from another operator in case they are co-located with assumption that the coupling loss between them is 30dB. The requirement assumes that they transmit the same level of power, and the transmitted signals are adjacent to each other in the frequency domain. It is proposed to apply the existing non-AAS requirements specified at the antenna connector for non-AAS BS to each transmitter unit at the transceiver array boundary for AAS BS. The wanted signal power level is the maximum output power of each transmitter unit [PTRU] and the interference signal power level is 30 dB below the wanted signal
.
The interfering signal shall be defined in the same way as for the non-AAS requirement


.

The transmitter intermodulation 
emission level caused by the interference from co-located BS 



shall not exceed the unwanted emission limits of the AAS transmitter spurious emissions requirement and AAS operating band unwanted emission requirement and AAS ACLR requirements in the presence of the interfering signal defined above. 

8.1.5.2
Intra AAS Transmitter intermodulation
In an AAS BS there could be coupling effects occurring in the RDN and the antenna array, which potentially can generate reverse interferers and consequently unwanted emissions due to intermodulation. In this case, the central frequencies of the interference signals are aligned with the transmitted signals in frequency domain.


  
The wanted signal and the interfering signal in a corresponding test would thus be within the bandwidth of the same carriers. The wanted signal and the interfering signal would have the same waveform characteristics, but they would be non-coherent. The reference wanted signal power level is the maximum output power of each transmitter unit and the interference signal power level is the maximum interference signal level declared by the manufacturer.


The transmitter intermodulation emission level caused by intra AAS BS coupling 


shall not exceed the unwanted emission limits of the AAS operating band unwanted emission requirement and AAS ACLR requirement in the presence of the interference signal declared by the manufacturer as described below. 

The manufacturer shall 
declare: 

· Either 
a maximum interference signal level for testing equal to the maximum intra array leakage power for each transceiver unit connector in the transceiver array boundary for each operating band supported by the AAS BS.

· Or the maximum interference signal level for testing equal to the leakage power 
of the transceiver unit experiencing the most leakage power in the array to be applied for all connectors.

Further alternative declarations under certain circumstances are FFS.

The maximum leakage power at each transceiver unit connector at the Transceiver Array Boundary is the sum of the leakage power coupled via the RDN and the Antenna Array 

from all the other transceiver units, but does not comprise power radiated from the Antenna Array and reflected back from the environment. All Transceiver Units shall be transmitting at their maximum output power.
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�This figure also shows how the requirement applies. Why can it not be fixed at this stage?


�The composite antenna was agreed in Beijing with the introduction of the figure. The composite antenna can be used instead of figure 4.1 since the interface between the RDN and the antenna array is never subject to any discussion in the TR. However, the composite antenna is useful  (as shown in the related text on Tx IMD) since it defines the interface between the whatever passive parts in the AAS BS connected to hte transceiver array boundary and the transceiver array boundary itself. It should be noted that the RDN is not guaranteed to be there, and it is not defined in figure 4.1 what the interface the transceiver array boundary is (RDN or antenna array). The maximum leakage power can be described also using RDN and antenna array terminology, but the text will be more complex. Hence the composite antenna array is a useful concept.





(And it will be used further since it is so useful..e.g. in R4-156457.)


�The current architecture is being revised which will cover the various points attempted by this. There is no need to keep this. You can refer to the architecture in the main TR relevant section.


�OK


�Keep this figure. There is nothing wrong with it.If need be, change the text. It can also be moved to conformance section if need be (and referenced here), but keep it for now, and change later once conformance is decided.


�In this case we propose to an editorial note to move to conformance section when available in the TR. Also if we decide to keep this figure, it needs updating according to the latest archcitecture. Test Port AB(n) is not defined in the TR etc.


�Agree AB shall be TAB nad test port shall be TAB connector.





I could also agree to deleting the transceiver units if we can agree on a connector centric requirement paradigm, but that seems premature currently.


�OK


�This may be subject to reflection in the future.


�We are not sure what you mean here. We did not have correction for this sentence.


�I have today and yesterday participated in discussions that will make this requirement substantially stricter for non-AAS BS. I put in a caveat that such strict interpretation of the TxIMD requirement may not be possible to support for ceratin AAS BS arcitecures (and potentially other too, where the bandwidth is large. So we may want to investigate the need for that freedom. See e.g. R4-146730.


�agreed


�The interfering signal (the co-location itself will not cause intermodulation).





The interfering signal is already defined above. (for each transmitter unit, so deleting “unit” as suggested is correct, but the other addition makes the sentence difficult to interpret.


�We think this actually clarify which transmitter intermodulation emission level we are referring to.


�Maybe my comment was unclear: It is not the co-location that causes intermodulation , it is the interfering signal. So instead of “casued by co-location " it should better say: "...caused by the interfering signal..."


�Maybe this addition clarifies it.


�This refers to the mutually interfering transmitters in the scenario description, and not the test interfering signal. Text is unclear and needs revision.


�We think the proposed text clarify this.


�I believe this wa the intention, tracing hte history of this text:


"In this case, the central frequencies of the intra AAS leakage power and the wanted signal are aligned in teh frequency domain" The cahnge should therfore be accordingly. (the interference signal is related to the test and not yet defined in the text (will be further below).


�This was actually FFS. The word level was intended to be deleted in the proposal in Beijing, but that change disappeared during the editing process. Other properties are remaining.





HW has a contribution addressing the nature (other than power level which is described below.) in R4-156455 TP for the transmitted signal. More discussion on the interfering signal.





What is proposed here is NOK.


�This has already been attended to by a separate agreed CR in this meeting.


�This sentence is about the requirement as it is specified, and hence the coupling is not there – it is replaced by an interfering signal. NOK.


�This was your explanation. Then how the tx IM emission level is caused? Need to be clarified.


�The intermodulation is caused by teh interfering signal describe as below (in the page). (The couping itself does not create intetrmodulation. The leakage power does. And thehte interfrenig signal is designed to mimic the leakage power so that the test can represent the reality.


�... and their  interconnection... if the RDN is there...


�According to the update architecture, the RDN is assumed always there even if it is straight one to one connection. 


�Keep this figure. It si also referred to already in more than one contribution.


�With the updated architecture diagram this is conflict with the update architecture. Why the contributions refers to this and not the original one in the architecture section?


�This figure describes the needed information at the time the text was written. At that time, the architecture diagram (and the architecture itself) was not supporting the description. This figure is also here in order to illustrate the leakage paths. It does not suggest it is a reference architecture. (In fact, only the transceiver unit array, the transceiver boundary and the composite antenna are needed. The content in the respective boxes are of no particular concern for the description of the requirement.) I think it is handy to have figures in the TP to illustrate the thoughts put in print. Therefore I prefer keeping it, but I am open to update it in the ways suggested above.


�If the update is same as the updated architecture, then what value is in repeating it here?





