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1 Background
In this update of [1] we reiterate proposals on unwanted emissions requirements but also propose to revisit the agreement that the upper limit of the power class is based on the spectrum usage conditions for frequency band c2 in Europe. 
The proposals on output power discussed mainly account for existing regulatory requirements for SRDs under general authorization in Europe. It is recognized that other requirements apply in other regions and that licensed operation (or at least not under general authorization for e.g. private networks) is considered for parts of the band 66-71 GHz as identified for IMT-2020 at WRC-19. The upper limit of the power class should therefore be indicated by network signaling indicating the regional requirements.
The regulatory requirements for operations in Europe for SRD operation are usually covered by general / non-exclusive authorizations on a non-protected, non-interference basis. SRD applications are not a “radiocommunication service” like e.g. MOBILE. The SRD parameters for 57-71 GHz are summarized below in Figure 1.
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Figure 1: recommendation for SRD operation in the range 57-71 GHz in Europe.
NR-U UEs for 57-71 GHz can belong to all categories c1-c3. 
2 Maximum output power limit
For FR2 the configured maximum output power is specified as 
The configured UE maximum output power PCMAX,f,c for carrier f of a serving cell c shall be set such that the corresponding measured peak EIRP PUMAX,f,c is within the following bounds

PPowerclass + DPIBE – MAX(MAX(MPRf,c, A- MPRf,c,) + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,)), T(P-MPRf,c)} ≤ PUMAX,f,c ≤ EIRPmax
while the corresponding measured total radiated power PTMAX,f,c is bounded by

PTMAX,f,c ≤ TRPmax
with PPowerclass the UE power class as specified in sub-clause 6.2.1, EIRPmax the applicable maximum EIRP as specified in sub-clause 6.2.1, MPRf,c as specified in sub-clause 6.2.2
where the power class (determining the required power capability) is the lower limit of the measured EIRP, while the upper limit EIRPmax is determined by regulatory requirements. The upper limit TRPmax was devised with an intent to ensure directivity. The upper limit for a given UE class should therefore not be determined by the European regulation but governed by local regulation. NS signalling can be used for this purpose, in-band requirements can also be indicated. We make the following 

Proposal 1: the upper limit of the power class for a UE form factor should not be determined by regulations of a particular region (like Europe) but be indicated by an NS value indicating the maximum output power applicable in the local regulation.
3 Unwanted emissions: a new proposal
The unwanted emissions mask in EN 303 722 is very stringent. For operations in Europe, ETSI BRAN is discussing a new proposal for c2 [2]. Details from this proposal is discussed below.
The transmit mask should be designed according to the needs for coexistence with other systems/services, but not be overly stringent as this affects the power capability of intended transmissions. The wanted power must be reduced to meet the linearity requirements imposed by a stringent mask.

Adopting the relative transmit mask in EN 303 722 for mobile and fixed applications would imply a tight requirement on the ACLR in the alternate adjacent channel (an ACLR2 > 30 dBc) that may require significant reduction of the wanted output power to improve linearity or require unduly complex linearity methods. Coexistence studies carried out for mobile systems reported in [3] for three ‘proxy’ frequencies 30 GHz, 45 GHz and 70 GHz and assuming equipment with various array sizes resulted in recommended ACLR values for the BS and UE reproduced in Table 7.1 and Table 7.2. 
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The ACLR2 thus implied is significantly more stringent than the ACLR needed for coexistence with the adjacent channel. We therefore propose that

Proposal 2: consider a the transmit mask based on the c3 mask but with a flat -22 dBr requirement for frequency offsets from the centre frequency larger than 125% of the declared nominal channel bandwidth.

The resulting transmit mask is shown in Figure 3.1. The shape of this mask is identical to that for c1 and c3 up to the 125% frequency offset.
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Figure 3.1: the proposed transmit mask.

In practice the essential requirement on the occupied channel bandwidth containing 99% of the power of the signal implies an ACLR better than 23 dBc for any necessary bandwidth. 

The relative requirement in Figure 3.1 should apply or an absolute level of -30 dBm TRP within a 1 MHz reference bandwidth, whichever is greater. Given an absolute requirement in terms of TRP the relative mask should be measured using a TRP measurement although verification of the mask itself could possibly also be done using an EIRP measurement.

There are cases in which a -22 dBr relative requirement implies an unwanted emission level greater than the -30 dBm/MHz TRP absolute requirement. Consider the case of a UE capable of achieving the maximum EIRP of 40 dBm and operating in a 200 MHz bandwidth using a 2 x 8 array with 5 dBi element gain and a -3 dB antenna loss 

TRP = 40 dBm EIRP – 23 dB[MHz] – 10log(2 x 8) – 5 dBi – 3 dB = -3 dBm/MHz 

and a resulting -25 dBm/MHz requirement beyond the 125% frequency offset that is greater than the absolute requirement, remark that the maximum EIRP is less than 23 dBm/MHz and the antenna gain is larger than 13 dBi as required for c2). 

There is a relation between the unwanted emissions requirement and the power capability. The 40 dBm EIRP performance in the above example is not impossible with a 2 x 8 array size but requires a PA output power per element of the order of 10 dBm. This in turn requires an ACLR (for the first adjacent channel) not larger than 20 dB as shown in Figure 3.2 [4] that displays a typical relation between output power and ACLR for CMOS PAs. An ACLR2 less than 30 dBc would facilitate this power capability. 
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Figure 3.2: relation between output power capability and ACLR.
The transmit mask should not be unduly restrict the (wanted) power capability if not necessitated from a coexistence standpoint, Figure 3.2 clearly displays the relation between power capability and the ACLR (OOBE requirement). 

A larger bandwidth or a larger array size yield a lower in-channel TRP, e.g. assuming a 2 GHz channel bandwidth and maximum spectrum utilization in the above example,

TRP = 40 dBm EIRP – 33 dB[MHz] – 10log(2 x 8) – 5 dBi – 3 dB = -13 dBm/MHz 

and a relative requirement of -35 dBm/MHz requirement beyond a 125% frequency offset that is capped by the -30 dBm/MHz absolute requirement (in practice the necessary bandwidth is slightly smaller than 2 GHz); the -22 dBr requirement is not relevant in this case. However, even if the channel bandwidth is large, only a part of this may be used for communication as allowed by the occupied bandwidth requirement (assuming this is the same as for c1 and c3), which can yield a higher in-channel TRP. 

Regarding the spurious emissions we observe that
Observation 1: ETSI BRAN has tentatively agreed that the metric for spurious emissions requirements is TRP for c2 in EN 303 753.
4 Proposal

We make the following proposals

Proposal 1: the upper limit of the power class for a UE form factor should not be determined by regulations of a particular region (like Europe) but be indicated by an NS value indicating the maximum output power applicable in the local regulation.
Proposal 2: consider a the transmit mask based on the c3 mask but with a flat -22 dBr requirement for frequency offsets from the centre frequency larger than 125% of the declared nominal channel bandwidth.

and observation

Observation 1: ETSI BRAN has tentatively agreed that the metric for spurious emissions requirements is TRP for c2 in EN 303 753.
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