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1 Background

In this contribution we propose metric for the allowed power reduction MPR/A-MPR. According to the Summary of SI agreements on UE RF aspects in [1] the open issues in these areas are:

	MPR
	1
	· At least conductive test is needed.
	· 
	· MPR values for both contiguous and non-contiguous resource allocation (MOP and emission requirements need to be defined first)

· Granularity of MPR spec table

	
	2
	· At least EIRP is used as a metric
	· 
	· Same as range 1

· Necessity of TRP

	A-MPR
	1
	· At least conductive test is needed.
	· 
	· Whether the same values as LTE are reused or not (MPR requirement is needed first)

	
	2
	· At least EIRP is used as a metric
	· 
	· Same as range 1

· Necessity of TRP


The SI agreement is to use at least EIRP as a metric and consider the necessity of using TRP in addition. We propose the converse instead: use TRP as the metric and as the reference for specifying the allowed power reduction. 
2 Power classes as TRP
In [2] it is proposed to define the power classes in terms of TRP. For mmW bands the power classes should be defined in terms of a “nominal” TRP limit with a tolerance range similar to the conducted requirements. For each power class, the UE must
1. exceed the lower tolerance TRP limit for “all” operating modes 
2. meet the unwanted emissions requirements for all power levels of the power class (ACLR down to a minimum level), i.e. up to the upper tolerance TRP limit

subject to any maximum EIRP output power limit as specified by regulations. The lower tolerance TRP could vary within the operating band. Similar to the existing conductive requirements for below 6 GHz operations, the upper tolerance TRP would define an upper limit for which the unwanted emissions as specified in the 3GPP specifications should be met for ech power class.
Hence the TRP should be the reference for any allowed power reduction, and would be used as the “Ppowerclass” in the specification of the configured output power (if applicable). The test tolerances of the power classes have to be studied further since verified by OTA measurements; the test tolerances for OTA measurements may be larger than the corresponding for conductive requirements.
3 Unwanted emissions measurements as TRP
It has been agreed use TRP as the metric for measuring unwanted emissions in the OOBE and spurious emissions domain. The ACLR is a relative requirement with regard to the total transmitted power of the wanted channel, which should be measured using the same power metric. In the coexistence studies carried out for the ITU-R submission, the ACLR was modeled as a  ratio of the EIRP in the OOBE domain and in the wanted channel; this is not consistent with the agreed measurement of the power in the OOBE domain. A ratio of the TRP in the unwanted emissions domain and an EIRP metric in terms of e.g. a spherical coverage percentile for the wanted channel does not seem feasible: it should be verified that the ACLR is met at the maximum power of the wanted channel.
ACLR should then be defined as a ratio of the TRP in the wanted channel and the TRP measured in the adjacent channel. The requirements should be met for all operating modes of the UE and antennas arrangement whence the wanted channel TRP is the most relevant metric. TRP may also be relevant for characterising the power capability of the UE for any operating mode such as e.g. for connection setup and UL beamforming for which modes the antenna configuration could be different.
4 Specification of the allowed power reduction
MPR is an allowed power reduction in order to meet ACLR and the NR general spectrum emissions mask. 
Given that the power classes are specified as a nominal TRP with an associated tolerance, the MPR would then be a reduction of the required TRP: hence for any given power class
1. The lower TRP limit: nominal TRP – lower tolerance – MPR

2. The upper TRP limit: nominal TRP + upper tolerance
consistent with the conductive requirements for LTE. Hence the MPR is the allowed reduction of the power capability (the lower limit).
For estimation of the MPR referred to the nominal TRP for the power class, the antenna efficiency must also be included on top of the usual consideration of e.g. PA power back-off, mixer non-linearities and other front-end components. One possible approach is to assume the same efficiency for the aggressor and victim channels; in e.g. [Sony] it was shown that the efficiency is about the same at the second harmonic frequency and hence no antenna harmonic filtering. However, for the range below 6 GHz, some antenna attenuation can be assumed.
5 A-MPR
A-MPR may be needed to meet additional spurious emissions requirements, which are measured as TRP. This may be e.g. the -30 dBm/MHz Cat B limits that may be required in some regions. At any rate, the reduction by A-MPR should have the same reference as MPR; hence for any given power class,
1. The lower TRP limit: nominal TRP – lower tolerance – MPR – A-MPR

2. The upper TRP limit: nominal TRP + upper tolerance

assuming that the A-MPR is additive to the MPR as specified for LTE single-CC transmission.
6 Configured total radiated power
Another aspect of the power reduction is the configured power “Pcmax” that also appears in the power-control equations (in “38.213”). The configured maximum power also contains the allowed power reductions; for NR the configured power would then contain factors like
TRPPowerclass (nominal TRP for the powerclass) – MPR – A-MPR

with the appropriate tolerances, where the lower tolerance could possibly vary across the operating band (e.g. like Tc for LTE).
The gNB may also configure a maximum power corresponding to the P-Max for LTE. This may also be an upper bound on the allowed TRP.
For NSA operation the sum of the TRP (including possible power reductions) in the mmW channel and the conducted power (or possibly TRP) below 6 GHz may be relevant, at least from a device heat-management standpoint.
7 Impact on the wanted-channel EIRP

If “coverage efficiency” is specified in addition (the minimum EIRP requirement) as proposed in [2] would also be reduced when MPR is allowed for applicable cases; the reduction might depend on e.g. the percentile used for the EIRP requirement if specified by the CDF method.
8 Proposal
It is proposed to specify the MPR and A-MPR as a reduction of the nominal TRP specified for the power class. 
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