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1 Introduction

During RAN4#64bis, the topics of requirement definition point, the need to include the antenna element characteristics in requirements and testing were discussed. The results of this discussion was concensus on some of the issues:

· Requirements should be defined at a single point (however it is FFS where that point is)

· The requirement definition point may be different to the test point

· All forms of testing should be captured in the technical report

In this document, we aim to elaborate on remaining issues to consider in defining receiver blocking requirements and what items need to be specifically resolved in a Work Item. The scope of the document is to consider how to set requirements and the requirement definition point, with the means of testing that the requirements are met left for the WI.
2 Discussion

[1] discussed possible reference points at which receiver blocking requirements can be defined. It makes sense to define blocking requirements over the array as a whole and to define the reference point for both the wanted signal and the blocker the same. Differences in opinion occur between companies as to whether the reference point should be defined at the antenna connectors or in the far field.
Simulation results were reported in [2] based on system simulations in a reference scenario. The results were reported at the antenna connector. The results were broadly similar considering legacy and AAS systems, however there existed a few dB difference between scenarios (i.e. depending on whether the victim basestation was AAS or legacy and on the antenna characteristics). Differences arise due to small differences in the antenna gains and due to the differing cable loss.

Requirements defined at the antenna connectors imply that the actual level of interference (related to the TX power and position of interfering UEs) that could be tolerated in the external world would vary dependent on the antenna gain. However such defining requirements at the antenna connectors would ensure that the requirements on the electronics (e.g. dynamic range etc) would never be excessive, even if a high gain antenna would be employed.
On the other hand, requirements defined in the far field would relate to the minimum radio environment conditions (i.e. minimum distance of agressor UEs from vicitim system Node Bs) under which Node Bs could be expected to operate. The radio environment conditions do not change according to the specific antennas deployed at (victim system) Node Bs, and thus defining the requirements in the far field makes sense. The following steps could be followed to avoid a situation arising in which a high gain antenna could lead to excessive requirements falling on the electronics in the receivers:

1. RAN4 agrees on system simulation assumptions and derives 99.99 percentile CDF figures for RX blockers in the far field (i.e. without considering antenna gain at the receiver)
2. RAN4 agrees on a reference antenna model with a maximum expected antenna gain

3. The system simulation results and reference antenna gain are combined in order to check that the requirements on the transceivers are reasonable

4. Assuming that the requirements on the transceivers are reasonable, requirements are defined in the far field based on the results of the system simulations in step (1)

In this manner, minimum requirements can be derived from which network performance can be estimated. Node B designs which employ a lower antenna gain than the reference can either exceed the 3GPP minimum requirements, or can meet the 3GPP minimum requirements with lower internal requirements on the transceiver electronics.

Another question which can arise if the requirements are based on a wanted signal and a blocker is the position in space at which the signal and blocker should be located. The position in space is, however of secondary importance since the blocking requirement relates to overload of the electronics at transceiver level prior to antenna combining. The definition of the position in space of the blockers can be considered in more detail in a work item phase.

3 Conclusion

For the receiver blocking requirements, the following is proposed:

· The requirement should be defined in the far field
· The level of the blocker should be derived using system simulations

· The level of the blocker experienced internally at the transceiver should be checked assuming a maximum antenna gain, in order to ensure that the requirement in the far field is feasible for the worst case

· The spatial positions of the wanted signal and blockers is of secondary importance and can be considered in a work item phase
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