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1 Background
In this contribution we propose power class, spectrum emission mask and ACLR for single carrier NR-U transmissions in Band n46.
2 Power class
2.1 Default
A 20 or 21 dBm conducted maximum output power requirement (MOP) was proposed already for eLAA [1] and for NR in [2]. This would allow headroom for antenna gain not to exceed the 23 dBm EIRP regulatory requirements applicable in most regions in 5150-5350 MHz (and represents a reasonable UE performance for the upper 5470-5850 MHz range although higher EIRP is allowed). This would mean that the following output power requirements for eLAA in Band 46
For E-UTRA CA bands including an uplink LAA Scell in Band 46, the UE shall meet the following additional requirements for transmission within the frequency ranges 5150-5350 MHz and 5470-5725 MHz:

-
a maximum mean power density of 10 dBm in any 1 MHz band when the network signaling value NS_28 or NS_29 is indicated in the LAA Scell;

-
a maximum mean power density of 11 dBm in any 1 MHz band when the network signaling value NS_30 is indicated in the LAA Scell;

the following additional requirements for transmission within the frequency range 5230-5250 MHz:

-
a maximum mean power density of 4 dBm in any 1 MHz band when the network signaling value NS_31 is indicated in the LAA Scell;

the following additional requirements for transmission within the frequency ranges 5150-5230 MHz, 5250-5350 MHz, 5470-5725 MHz and 5725-5850 MHz:

-
a maximum mean power density of 10 dBm in any 1 MHz band when the network signaling value NS_31 is indicated in the LAA Scell;

where the said network signaling values are specified in clause 6.2.4.
will have to be reduced by 3 dB for NR-U operation using a 20 dBm default power class. Four NS values are also needed for NR, the additional (regional) requirements are the same as for eLAA.
2.2 Higher

RAN4#92 also discussed a 23 dBm power class (conducted) for NR-U, i.e. the same as for eLAA. This high-power class would be useful for operations in the range 5470-5725 MHz in which a 30 dBm EIRP power level is allowed. 
Regarding specification of the A-MPR for the four NS values, we note that the RAN1 interlace design is not finalized. However, the UE must comply with the ETSI regulatory requirement on occupied bandwidth that is related to DFS requirements that are similar in many regions, which means that the interlace design is likely to span the full transmission bandwidth configuration. Hence for DFTS-s-OFDM the A-MPR may be similar or larger than to those specified for eLAA, the spectrum utilization is likely to be slightly larger for NR-U. 
We make the following
Proposal 1: a 20 dBm default power class and  23 dBm high-power class (conducted) for NR-U in the 5 GHz band.
3 General spectrum emission mask (single CC)
It is tempting to use the general NR mask also for NR-U but is it not relevant for the unlicensed 5 GHz band.
The NR SEM concept was copied from the corresponding for E-UTRA SEM that is based on regulatory requirements for licensed cellular bands (FCC part rules and limits for UTRA Band I). There was no attempt tailoring the general mask to the actual transmitter emissions due to the difficulties of multiple bandwidths, but with some consideration of worst-case emissions close-in to the wanted channel. The actual transmitter emissions for different bandwidths were instead assumed to be captured by the ACLR that is also used for coexistence studies. In order to cover cases in which the regulatory requirements were not met with the general mask, additional spectrum emissions masks were defined.

Instead of the general NR mask, we propose a mask similar to the mask in the ETSI EN 301 893 [2] as shown in Figure 1, the attenuation at the offset N from the carrier frequency (N the nominal channel bandwidth) 25 dB or 28 dB depending on decisions at ETSI and evaluations of MPR for interlaced transmissions.
The proposed mask is relative to the maximum PSD within the occupied bandwidth, but should be capped at -30 dBm/MHz: the unwanted emissions level is given by the proposed mask with a 1 MHz reference or -30 dBm/MHz whichever is higher. The -37 dBr minimum level would apply to a 20 dBm power class assuming that the PSD is flat assuming that transmissions are capped at 20 dBm/MHz to meet the 23 dBm EIRP requirement.
The proposed mask is also similar to the OFDM transmission mask from ITU-R Recommendation M.1450-5 [3] for broadband RLAN in the 5 GHz range and (almost) consistent with the mask in the ETSI EN 301 893 [4]. This would also mean that the general NR-U mask would be similar to the relative spectrum masks specified for IEEE 802.11-2016 and the amendment for 802.11ax, which would be beneficial for achieving fair coexistence (the mask is capped at -53 dBm/MHz for 802.11ax). 
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Figure 1: general spectrum mask for Band n46.
Proposal 2: a relative SEM similar to the ETSI mask (EN 301 893 version 2.1.1) or a -30 dBm/MHz absolute limit whichever is the greatest.
The general NR mask is absolute and considerably more relaxed (-13 dBm/MHz and -25 dBm/MHz absolute levels). It should be remarked that this mask is not devised for co-existence, which is ensured by the NR ACLR requirement of 30 dBc.
4 ACLR

The ACLR implied by the proposed SEM is 26.4 dBc (with 28 dB at frequency offset N). An ACLR requirement of 30 dBc consistent with eLAA should be considered for the higher power class, a relaxation could be considered for the default power class of 20 dBm as proposed in [Skyworks]. We propose 
Proposal 3: ACLR of 28 dBc for the default power class and 30 dBc for the higher.
The results presented in [4] based on an ACLR requirement of 27 dBc suggest that the MPR needed for compliance with the ACLR and the SEM proposed above is limited.

From a coexistence standpoint, the absolute unwanted emission levels of the two power classes at maximum power setting would be similar.
5 Proposal
We propose
Proposal 1: a 20 dBm default power class and  23 dBm high-power class (conducted) for NR-U in the 5 GHz band.

Proposal 2: a relative SEM similar to the ETSI mask (EN 301 893 version 2.1.1) or a -30 dBm/MHz absolute limit whichever is the greatest.

Proposal 3: ACLR of 28 dBc for the default power class and 30 dBc for the higher.
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