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1 Background

In this brief note we discuss the power metrics to be used for specifying UE transmitter and receiver characteristics. The current assumptions for these requirement following the SI are summarised in [1]. 
Below we consider a handful of the requirements. Further background to the arguments can be found in the companion contribution [2]. 

2 Transmitter characteristics

2.1 Tx maximum output power
The necessity of a TRP requirement is to be investgated further [1]. It may in fact be more relevant to define the UE power class in terms of the TRP for a fixed beam setting rather than the EIRP (that may be an additional requirement), thus describing the power capability of the device for any mode of operation and providing a reference for any allowed power backoff to meet emissions mask and ACLR that are measured in terms of TRP. The power tolerance would also be associated with the TRP. For verification of unwanted emissions measurements that are specified as TRP, it must be verified that the device is using its maximum power capability for all modes of operation; this also justifies a TRP requirement.
For verification of E-UTRA/NR operation a TRP requirement for the mmW bands may be more straightfordward taken together with below 6 GHz bands for which conductive requirements will be (and are) specified.

A maximum allowed EIRP requirement could be specified in addition since EIRP is limited in some frequency ranges and may be tied to regulatory limits for exposure. This should be done not to create conflicting requirements that may limit the design. 

The TRP and EIRP requirements will be band-specific. 

2.2 MPR and A-MPR

The MPR and A-MPR allowed for meeting additional requirements could be refered to a TRP requirement, with an appropriate adjustment of any additional EIRP requirements depending on its specification.
2.3 Pcmax

For Pcmax the same arguments as in section 2.1. Both a TRP and an EIRP requirement can be specified for the wanted channel. In some bands the EIRP is limited (regional requirement), which necessitates an EIRP upper limit at least.
2.4 Minimum output power and OFF power

Minimum output power and OFF powerThe necessity of a TRP requirement is to be investgated further [1]. The OFF power and the minium power for some cases are “unwanted” emissions in the wanted channel and could be specified as a TRP to be applicable for all modes of operation, but a maximum allowed EIRP is justifiable to cover any worst case on the other hand. Further study is needed.
3 Receiver characteristics

3.1 Receiver sensitivity 
Reiterating from [2], the receiver sensitivity might be specified as a minimum required EIS possibly complemented by a TRS requirement. It is not clear how the ACS and blocking requirements would be speficied if the EIS of the wanted channel is specified in terms of a value of a CDF obtained with UE receiver beamforming as proposed in [3]. For E-UTRA the blocking and selectivity requirement is specified as an allowed desense when the UE is subject to a blocker; setting the interferer power is not obvious if the EIS is specified in terms of a minimum EIS attainable over a percentage of the sphere. The desense allowed would then also be linked to the said percentage.

3.2  Adjacent channel selectivity 
Beam peak will be used as a metric according to [1]; the necessity of TRS is to be considered. To this end, it is noted that the adjacent channel interference is not necessarily fully correlated between receiver port and may therefore not be subject to the same beamforming as the wanted channel as noted in [4]. 
Whether if there is any justification not to follow the ITU response is not only relevant for the ACLR [1] – it is also relevant for the ACS. A “spatially averaged” ACS was considered for the coexistence studies, other aspects that might also be relevant for a discussion on the metric for UE selectivity can be found in [5] (although for the BS).
3.3
In-band and out-of band blocking requirements
Beam peak will be used as a metric at least for in-band blocking [1]. One aspect of blocking that should be addressed is that the input of each antenna element of the array may be limiting rather than the combination of the signals behind the beamforming capability (with variable weights). In the conductive E-UTRA measurements identical fixed blocker signals are present at all the RX antenna ports, and the combined signal determines the detection performance in the presence of the blocker. 
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