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1
Introduction
There has been discussion on the eLAA UL RF requirements in the RAN4#78bis meeting, e.g. [1, 2, 3]. This document presents our view on the eLAA UL maximum output power, spectrum emission mask, and ACLR requirements.
2
Discussion

The achievable output power from the PA may be considered lower at 5 GHz frequencies, than what can be achieved at lower frequency bands. It is estimated that for a legacy Rel-8 LTE20 100RB resource allocation at 5 GHz, 2-3 dB lower output power is reasonable than e.g. at 2.5 GHz bands, when the DC current consumption remains at a similar level, and the legacy ACLR and SEM requirements are met.

The PA size, cost, and DC current consumption should not increase compared to legacy LTE designs, in order to keep eLAA cost competitive with other technologies.
It is also not likely that the TX chain can be implemented without a RF bandpass filter, because of CA operation of Band 46 (i.e. the TX wideband noise at the PCell frequencies must be suppressed by the filter, in order not to leak to the PCell receiver). Also TX harmonics must be suppressed. For low-cost implementation it may make sense to combine the RX and TX filter of the unlicensed band. Since the Rel-13 LAA UE receiver out-of-band blocking requirement is 
-20 dBm, filter selectivity should be roughly maintained compared to lower frequency bands. Maintaining filter selectivity means that filter in-band insertion loss may be similar, and therefore in an implementation sharing the same filter for both TX and RX, similar post-PA losses should be assumed as what is typical in RAN4, i.e. 4 dB. Therefore for legacy uplink waveforms, the maximum TX power should be assumed to be e.g. 21 dBm.
Proposal 1: For comparison with legacy UL waveforms, maximum output power of 21 dBm should be assumed when defining eLAA UL RF requirements.
There has been discussion in RAN4 about the spectrum emission mask that should be followed. Since e.g. Europe requires to follow the relative ETSI mask defined in [4], that should be the baseline for eLAA uplink. As the uplink waveform will likely span across most of the transmission bandwidth configuration, and the relative ETSI mask already limits the ACLR, it makes no sense to define separate SEM and ACLR that must be met.

Proposal 2: For eLAA UL, the specification should define at least the relative ETSI mask (in ETSI EN 301 893), and in conjunction no ACLR requirement is needed.

We prefer the baseline SEM for eLAA UL to be the ETSI mask, because then all UEs will follow that mask regardless of any Network Signaling value received from the base station. This will make coexistence tests easier when done by third parties, because the UE need not to be configured with an NS value and A-MPR allowance. MPR may be allowed to reach the SEM depending on the exact PUSCH waveform.
Proposal 3: To ease testing aspects, the ETSI mask should be the baseline without NS/A-MPR.
It has been noted that the ETSI mask is stricter than the legacy LTE SEM, and this is especially true with the considered lower output power, since the ETSI mask reference point is the peak on-channel power spectral density, and the LTE SEM is absolute. In regions which do not require the ETSI mask, an NS value could be sent by the eNB, which effectively relaxes the UE SEM. Whether the UE may actually use this to boost its transmit power is up to the implementation.
3
Summary

We have presented our view on the maximum eLAA UL transmit power and requirements on spectrum emission mask and ACLR.
Proposal 1: For comparison with legacy UL waveforms, maximum output power of 21 dBm should be assumed when defining eLAA UL RF requirements.
Proposal 2: For eLAA UL, the specification should define at least the relative ETSI mask (in ETSI EN 301 893), and in conjunction no ACLR requirement is needed.

Proposal 3: To ease testing aspects, the ETSI mask should be the baseline without NS/A-MPR.
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