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Introduction
In a previous WF [1], one of the open questions was whether a lower TRP limit was justified for some devices for FR2-1. There was also discussion on Tx topology. In this contribution we share our view on topology, and our findings on the benefit of a lower TRP limit for a UE that is expected at the outset to be a low-power device.
Discussion
	Tx Topology
A UE’s EIRP requirements are ideally derived from the envisaged deployment conditions. An alternative method is to rely on similarity with existing UE power classes. Using the latter method is advantageous for early-stage adoption of the technology by allowing re-use of existing building blocks. Examples of using similarity are specifying the same min. peak EIRP, or the same EIRP drop and percentile rank for spherical coverage.
Proposal 1: Derive FR2 Redcap UE EIRP requirements from requirements for existing power classes where possible.
The number of polarizations in which a UE can transmit is a matter of implementation choice. Note that polarizations are not strongly correlated with number of SRS antenna ports in the UE. In FR1, chains are associated with ability to support MIMO layers. This meaning remains relevant for FR2-1, where ‘chain’ is better correlated with SRS antenna port in the Tx context. The chain count could be strongly driven by desired UL MIMO rank capability, for example, but is somewhat orthogonal to EIRP requirements.
Observation 1:  The number of polarizations in which a UE can transmit is a matter of implementation choice.
	Lower TRP limit than 23 dBm
During the general process to determine MPRs for UEs, PA characteristics are measured and then normalized prior to using them as a vehicle to determine necessary back-off values for various scenarios. The process of normalization ensures that PVT corners of production variation are accounted for. Another important aspect of normalization is a scaling to account for a ‘strong’ UE that is operating at its TRP limit. Since general emissions requirements are specified in a TRP sense and as absolute limits (for example, -13 dBm/MHz), the higher the TRP of the UE, the more stringent the spectral confinement of the signal must be. 
While not all waveforms are gated by absolute emissions limits, a significant fraction of DFT-s-BPSK and DFT-s-QPSK waveforms are limited by the emissions requirement. 
Figure 2.2-1 shows the typical back-off needed in waveform space, along with gating criterion that drives the back-off requirement for DFT-s-QPSK for a 50 MHz channel in FR2-1. The backoff requirements for waveform regions indicated by red islands are impacted by TRP limit. For more complex modulations, or for CP-OFDM, the areas limited by Tx signal quality requirements (EVM/IBE) increases, leaving fewer waveforms that are limited by absolute emissions requirements.SEM Edge limited
Limited by ‘flat part of SEM’ -13 dBm/MHz
Limited by IBE or EVM
OBW Limited 






Observation 2: Back-off, and therefore MPR required by a UE for some waveform types is driven by max. TRP limit.
Conditioned on the use-case discussion, some UEs (ex: wearables) may be foreseen to be low-power devices, compared to non-RedCap FR2-1 UEs. While the regulatory TRP limit is 23 dBm in many ecosystems, if 3GPP self-imposes a lower TRP limit for these low-power UEs, the spectral confinement target gets more lenient for the subset of waveforms limited by emissions (red islands in Fig. 2.2-1). This would in-turn allow better utilization of the PA by allowing it to operate with less back-off.
Proposal 2: Consider a TRP limit lower than 23 dBm for UEs deemed to be ‘low-power’, relative to FR2-1 PC3.
Conclusion
Proposal 1: Derive FR2 Redcap UE EIRP requirements from requirements for existing power classes where possible.
Observation 1:  The number of polarizations in which a UE can transmit is a matter of implementation choice.
Observation 2: Back-off, and therefore MPR required by a UE for some waveform types is driven by max. TRP limit.
Proposal 2: Consider a TRP limit lower than 23 dBm for UEs deemed to be ‘low-power’, relative to FR2-1 PC3.
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