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1 Introduction

In the RAN4#76 meeting in Beijing, TR text for Transmitter intermodulation regarding the level of the interfering signal was agreed [1]. 
This completes the co-location assumption part of the TxIMD requirement, since the interfering signal is defined as being the same as for non-AAS BS of corresponding RAT. For the intra array leakage requirement however, there is no prejudice helping defining the test signal. This contribution addresses that issue with a discussion and TP for [2]
2 Discussion
In [1], it can be noted that testing for intra AAS transmitter intermodulation can be omitted under certain conditions. It is assumed that the AAS BS is operating in similar conditions for both co-location and intra requirements. Therefore it is proposed that the wanted signal for the two cases shall be the same.

There are two important properties besides the power level, attributed to the interfering test signal:

1. “The wanted signal and the interfering signal in a corresponding test would thus be within the bandwidth of the same carriers.” 
2. “The wanted signal and the interfering signal would have the same waveform characteristics, but they would be non-coherent.”
These properties provide good guide line when defining the interfering signal to be used in the test. In the following a few suggestions will be discussed:
Tiny frequency offset

In the co-location test it is assumed that the tested BS and the interfered BS are both transmitting the same test model (TM-1 or E-TM1.1, for UTRA and E-UTRA respectively). Since the TM is transmitted on different carrier frequencies, non-coherence is guaranteed.
If “carrier bandwidth” in (1.) is interpreted as the channel bandwidth, this method is possible to use also for creating intra-AAS transmitter interference test signals if the carrier frequency difference is small enough to fit both the wanted signal and the interference signal inside the channel bandwidth.
A quick assessment to the required carrier frequency difference would be to apply a carrier frequency difference of ten times the inverted averaging period to be applied during the measurement of the BS output. Since this is 1 ms, the required frequency offset is 10 kHz, which is a very small shift in relation to channel bandwidth.

It is uncertain whether test equipment offer TM signals in other frequencies than the channel grid. Therefore, the minimum frequency offset may be 200 kHz in the general case. Here, it will be tight to fit the two carriers into the same channel bandwidth – at least for the 3 MHz E-UTRA case. (From an IM generation perspective, the essential power will fit inside the channel bandwidth for both carriers, as it is sufficient that the occupied bandwidth of the carriers can both be fitted inside the channel bandwidth. It can be expected that the impact of the power outside the channel bandwidth on the unwanted emission generated will be negligible.) On the other hand, this is an easy to implement feature in any signal generator where it cannot be done today.
This method can be viewed as a swept phase shift over interfering signal compared to the wanted signal. In such respect, it represents a fair approximation of the situation the test is intended to mimic. Using 200 kHz offset will represent a quicker phase sweep than would be corresponding to beam steering. However, as an interfering signal it would fulfil (2.) and it would provide almost the spectral requirements in (1.) (subject to definition). And it would be a signal that is readily available at commercial signal analysers.
However, if the “carrier bandwidth” in (1.) is referring to the occupied bandwidth, this method is not viable.

Wanted signal inverted spectrum used as interfering signal

Another approach is to let the interfering signal be the wanted signal inverted base band spectrum. Since the TMs are symmetric around the carrier frequency, this method will fulfil (1.). Also this is rather simple to implement in the current signal generators – it only takes complex conjugating the samples of the base band signal before upconvesion. The coherence of the TMs with their inverted spectrum signals is by definition low for a modulated signal since the signal is created by inverse phase modulation.
This can represent a new principle of defining the interfering signals, since it does not correspond to an actual RAT signal the way normal TM do. However, it can be said that also reverted spectrum represents a phase shift in the wanted signal, and thus also mimics the situation of normal operation. Therefore it can be said that this definition of the interfering signal follows the tradition of TM implementation.

Identical signal with time difference.

Using identical wanted signal and interfering signals does potentially create a coherence situation (which would reduce the severity of the test), so this approach requires control of the synchronisation between the wanted signal and the interfering signal so that the symbols of each sub-carrier do not coincide for the wanted signal and the interfering signal. This approach can function well for FDD but will reduce the meaningful period of observation for TDD (or reduce the mean TxIMD level) depending on the amount of overshoot between the frames. To produce the most testing requirements for TDD requires synchronisation in time between the wanted signal and the interfering signal. This method is therefore less suitable than the above.

Different signal data loaded on the TM of the wanted and the interfering signal.

For UTRA, it is possible to generate uncorrelated data simply by allowing different seed into the PN sequence generating the data for the UTRA TM. It would be possible to e.g. say that for the interfering signal, the seed shall be the channelization code plus 1. It would appear that this would generate an interfering signal that is non-coherent with the wanted signal except for the synchronisation channel (if it coincides in time for the wanted signal and the interfering signal).

For E-UTRA, this approach will generate data on the PDCH which is rather uncorrelated, and hence the risk for coherence is low. However, there are a number of resource elements which will be coherent if the symbols coincide (in time). The relation of the common symbols to the uncorrelated symbols for the wanted and interfering signals depend on the signal bandwidth: narrow bandwidth gives more common symbols in relation to PDCH resource elements. Figures in the range of 25% can be expected, but further investigations are needed to verify. Also further investigation on the correlation of the data when mapped to the resource grid would be suitable for this option. Preliminary studies indicate that the amount of coherence will be higher than for the first two options above.
3 Observations
· Loading the physical DL data channels with different data for the wanted signal and the interfering signal will not eliminate coherence since the administrative signalling remains. Impact is different for UTRA and E-UTRA. The coherence will also depend on the time offset between the wanted signal and the interfering signal, so to make the test consistent, synchronisation between the wanted signal and the interfering signal would be required.

· Offsetting the wanted signal and the interfering signal in time is unsuitable as TDD frames should coincide for the test.

· Using the wanted signal with inverted spectrum as the interfering signal provides phase shift which can be said to mimic normal operation.

· Whilst formally not on the same carrier frequency, the tiny frequency offset for the interfering signal is probably, together with the inverted BB spectrum,  the option most resembling the real-life situation to be tested with this requirement.

· Only tiny frequency shift and inverted BB of wanted signal can be used for testing without synchronisation control between the wanted signal and the interfering signal.

· For the AAS BS RF core requirements, it is sufficient to identify the actual requirement. The exact definition of the interfering signal can be defined for the conformance specification. Therefore there is still time to continue the discussion started above.

4 Conclusion
· The wanted signal is suggested to be the same as used for co-location testing wanted signal. 

· This definition of the interfering signal shall be introduced in TR37.842. 
· The interfering signal is still FFS (with the above discussion as a starting point)
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6 Text proposal
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 transmitted signals are aligned in frequency domain, and they could transmit the same level of power.  
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 wanted signal for intra AAS transmitter intermodulation testing is the same as the one defined for co-location transmitter intermodulation. The interfering signal is FFS.
For intra-system, the transmitter unit intermodulation emission level 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 Composite Antenna Array from all the other transceiver units, as depicted in figure 8.1.5.2-x1, 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.


Figure 8.1.5.2-x1, Transceiver Unit Array and Composite Antenna Array shown, separated by the Transceiver Array Boundary.
================================= End of proposed changes ===============================
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