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1
Introduction
The general Tx spurious emissions requirement for FR2 has been finalized during the RAN4 #85 meeting and captured in v1.0.0 of TS38.101-2 [2]. The definition, however, has overlooked the requirement for UEs capable of UL-MIMO. This paper shares our views on the definition of the Tx spurious requirement for UL-MIMO capable UEs in FR2.
2
Discussion
In the LTE specification the case of uplink MIMO is considered such that the spurious requirement is defined per antenna connector [3]. Since FR2 RF requirements are defined OTA, the applicability of this formulation of the requirement needs to be updated. The reference architecture agreed in TR38.803 can be helpful:
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Figure 6.2.1.2.2-1: UE reference architecture




We observe that for one baseband stream there is a network of RF components which include RF phase shifters, PAs, and multiple antennas. For a UE implementing UL-MIMO it is conceivable to map multiple antenna elements driven by analog beamforming networks to each baseband stream. In such an architecture the unwanted transmitter effects, such as harmonic emissions, parasitic emissions, intermodulation products, and frequency conversion products can be quantified when the entire chain from baseband through the beamforming network and the antennas is activated.

One approach to maintain the spirit of the LTE specification is to define the spurious requirement for FR2 devices which support UL-MIMO as an OTA measurement of each transmission chain independently. However, we foresee some additional complexities on the test equipment to implement the verification of such a requirement. Independent measurements of emission spectra of each transmission chain over the air may require additional calibration and measurement procedures that have not been considered thus far. A test mode which instructs the UE to transmit using each transmission chain may be a way to accomplish such a test, but then the UE is no longer operating in UL-MIMO mode.

Given such difficulties, it may be reasonable to define the spurious requirement for such UEs against the combined emission spectrum measured OTA during UL-MIMO operation. Furthermore, since each transmission chain should, in theory, be required to meet the spurious requirement of a single-UL UE, then the requirement for the UL-MIMO UE should be scaled (relaxed) by the number of supported baseband to antenna array UL paths.

Proposal 1: For NR FR2 UEs supporting UL-MIMO, the requirements for spurious emissions are specified over the air against the combined emission spectrum of all activated baseband to antenna array UL paths. The emission limits are scaled (relaxed) by the number of supported baseband to antenna array UL paths.

3
Conclusion

In this paper we have shared our view on the definition of the Tx spurious emissions requirement for FR2 UEs supporting UL-MIMO. The following proposal has been made:

Proposal 1: For NR FR2 UEs supporting UL-MIMO, the requirements for spurious emissions are specified over the air against the combined emission spectrum of all activated baseband to antenna array UL paths. The emission limits are scaled (relaxed) by the number of supported baseband to antenna array UL paths.

The proposal has been implemented in the companion draft CR [4].
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