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1 Introduction

During RAN4#69, the topic of Minimum Coupling Loss was discussed and an agreement was reached to re-use the concept as it is now, with some room for further consideration of the assumed values of minimum coupling loss for each basestation class.
In this document, we review the basic purpose of minimum coupling loss and present some considerations in regard to which values should be adopted.
2 Discussion

Basestations are declared as belonging basestation classes according to their characteristics. A declaration of which type of basestation class a basestation belongs to is made by the manufacturer. The basestation is then subject to corresponding requirements for the declared class. In the current specifications, the following basestation classes exist:
Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equal to 70 dB. The Wide Area Base Station class has the same requirements as the base station for General Purpose application in Release 9 and 10.

Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB.

Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum coupling loss equal to 45 dB.

Some requirements are not dependent on the basestation class. For example, the requirements on transmit power accuracy, DL dynamic range, ON/OFF power, EVM, timing alignment, occupied bandwidth, spurious emissions, receiver spurious emissions.
Other requirements differ for different basestation classes, for example In band emissions, ACLR, frequency error, TX-RX isolation, co-location, receiver sensitivity, receiver dynamic range, receiver in channel selectivity, adjacent channel sensitivity, blocking, receiver intermodulation.
Associated with each basestation class is a so-called minimum coupling loss. The minimum coupling loss is an assumed loss between the UE antenna connector and the basestation antenna connector, making assumptions on the type of channel that is likely to be experienced by each basestation, the likely UE separation from the basestation and the type of antenna that the basestation is likely to have.

In the AAS context, it is in the first instance not clear whether the MCL is a coupling loss between a UE and the transceiver antenna connector, in which case it is not subject to array gain, or it is the coupling loss assuming array combining. 
Whether it is more relevant to consider the coupling loss considering element/sub-array antenna gain or array gain depends on the requirement type. Some examples of considerations for different requirements are given below:

Receiver sensitivity

For a macrocell, reference sensitivity impacts UL coverage. It is related to a maximum expected coupling loss, rather than a minimum coupling loss. An AAS macro with a similar antenna gain for cell specific signals should have the same reference sensitivity. The reference sensitivity should apply to the array as a whole, since the figure of merit for the sensitivity of BER/throughput is based on the combined signal. However it is straightforward to scale the reference sensitivity such that a scaled value can be applied to individual transceivers.
For the other basestation classes, the reference sensitivity has been defined based on the impact of medium range node interference to a macro network, or indoor local area basestations to medium range. In the aggressor networks in these scenarios, the UEs transmitting at high power will be ones that experience coupling losses that are greater than the minimum coupling loss. However the minimum coupling loss to macrocells will determine the interference experienced from UEs being served by aggressor medium range basestations. Agressor UEs will not experience combining gain at the macro basestations and hence the relevant minimum coupling loss to consider for such UEs is the per transceiver coupling loss. Simulations based on receiver blocking suggest that the per transceiver coupling loss levels experienced by AAS macros are similar to and slightly greater than the MCL for non AAS macros. Thus for AAS macros with a similar array size to non AAS macros, the impact of interference from medium range served aggressor UEs can be assumed to be similar to that experienced by non AAS basestations, and the RX sensitivity for medium range as defined in xx.104 seems valid.

For the reference sensitivity for the local area basestations defined in xx.104 to be valid, the per transceiver MCL for medium range AAS basestations needs to look similar to the existing medium range MCL. This assumption seems reasonably valid; propose that this assumption should be noted in the TR.
Receiver blocking

Receiver blocking levels are based on coexistence simulations, in which the MCL is a parameter. Simulations of receiver blocking for macrocells performed during the SI suggest that the MCL for an AAS macro with a similar array dimensionality to a non AAS macro is similar or slightly higher, and thus it is justified to keep the existing xx.104 requirements.

For medium range and local area, the same assumption, that the per transceiver MCL is similar to the MCL for non AAS basestations should hold true. We propose that this assumption should be noted in the TR

Adjacent channel selectivity

For adjacent channel selectivity, similar considerations apply as for receiver blocking. The xx.104 requirements remain valid assuming that the per transceiver MCL is the same as or higher than the MCL for non AAS basestations.

Receiver intermodulation, co-location of basestations etc.

Since the interfering signals in these cases are ones that do not experience array gain, the MCL of interest is the MCL between the UE and each transceiver.
In the above discussion, it is observed that the MCL of interest is in general the MCL between the UE and the individual transceivers. The simulations performed during the SI suggest that in the case of receiver blocking, the RX blocking level for an AAS macro is similar to that of a non AAS macro with the same array parameters and dimensionality. Thus it could be assumed that a similar MCL can be assumed.

In the case of local area basestations, it is highly likely that the element pattern will be omnidirectional and similar to that assumed when defining the local area requirements. Thus the MCL can be assumed to be the same.

In the case of a medium range basestation, the assumption of re-using the MCL is valid provided that the gain of the sub-elements or modules is around 11dBi; i.e. similar to the antenna gain assumed when deriving the current requirements. This assumption seems reasonable, but we propose that the assumption should be noted in the TR.

Proposal: The TR should note that in assuming the same MCL, there is an underlying assumption that for macrocells the array dimensionality and parameters is similar to a non AAS, and that for medium range and picocells it is assumed that the AAS element or sub-module antenna gain and pattern is similar to the antenna gain and pattern assumed when originally deriving the requirments.
3 Conclusion

Assuming the same MCL as in the existing specifications is valid based on an assumption of similar per sub-array or element gain levels. This assumption is a reasonable one to make in release 12, and should be noted in the TR.
Proposal: The TR should note that in assuming the same MCL, there is an underlying assumption that for macrocells the array dimensionality and parameters is similar to a non AAS, and that for medium range and picocells it is assumed that the AAS element or sub-module antenna gain and pattern is similar to the antenna gain and pattern assumed when originally deriving the requirments.
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