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Introduction
For requirement to support high EIRP mmWave device in Release 15, companies brought contributions to RAN4 and discussed about simulation [1] [3], use case [2] and possible way forwards to handle the requirements [4]. 

In this paper, we further clarify some requirements based on FCC R&O [1] and input the requirements to RAN4 work. 
Discussion
For 5G, FCC has adopted both 28GHz and 39 GHz mmWave waves to next generational evolution of wireless technology. In addition, FCC has also ruled out device power limits and mobility management for mmWave band operation in R&O, including 
· For Mobile Station, “we will adopt a 43 dBm EIRP maximum mobile power limit in the 27.5-28.35 GHz, 37-38.6 GHz, and 38.6-40 GHz bands”
· For Transportable Station, “We adopt a 55 dBm EIRP maximum power limit for this for this class of equipment, which we shall refer to as transportable Stations”,  “… We have chosen not to expand our definition to include devices in moving vehicles because such devices in general will not need to transmit signals that penetrate walls and therefore will not require more power than mobile devices.”

Based on the requirements, two power classes should be defined in 3GPP specification for operation of higher-powered mmWave devices; for Mobile Station, the average power of the sum of all antenna elements is limited to a maximum EIRP of +43 dBm. For Transportable Station, the average power of the sum of all antenna elements is limited to a maximum EIRP of +55 dBm. Each new power class should align on the power limit of FCC requirement. 
Observation 1: Two new power classes should be defined in Release 15 for operation of higher-powered mmWave devices
1. 43 dBm EIRP maximum for Mobile Station 
2. 55 dBm EIRP maximum for Transportable Station 

The higher-powered Mobile Station is still a type of mobile or portable device in operation. This device allows industry flexibility to develop higher-powered transmitters for places where an appropriate separation distance could be maintained in operation. For RF compliance to this exposure limit, more guidance from FCC R&O are, 

· “ We are not changing our fundamental exposure limits at this time …, we are not modifying our specified SAR values as a primary exposure limit between 100 kHz and 6 GHz,994 and we will continue to use the specified MPE power density limit as a primary exposure limit above 6 GHz.995”
· The footnote 994 from FCC R&O is “See RF Order, 28 FCC Rcd at 3506 et. seq., paras. 20-27.” 
· The footnote 995 from FCC R&O is “See 47 CFR § 1.1310(e).”
· The footnote 996 from FCC R&O is “Our localized SAR limit for the general population is 1.6 W/kg as averaged over any one gram cube of tissue, applicable over the frequency range from 100 kHz through 6 GHz. (For occupational exposure over this same frequency range, the localized SAR limit is 8 W/kg as averaged over any one gram cube of tissue.) Similarly at these frequencies, our whole-body SAR limit for the general population is 0.08 W/kg as averaged over the whole human body. (For occupational exposure, the whole-body SAR limit is 0.4 W/kg.) See 47 CFR § 1.1310(c): “The SAR limits for general population/uncontrolled exposure are 0.08 W/kg, as averaged over the whole body, and a peak spatial-average SAR of 1.6 W/kg, averaged over any 1 gram of tissue (defined as a tissue volume in the shape of a cube).” (See also 47 CFR § 1.1310(b) for occupational limits.)”
The RF frequency radiation exposure requirements will be matter of operation to higher-powered Mobile Station device. For safety, this type of device needs to contain a statement confirming compliance based on FCC requirement. Hence, 3GPP RR requirement for the higher-powered Mobile Station should line up on to FCC requirement. 
Observation 2: RF exposure limits for the higher-powered Mobile Station device should be compliance with FCC requirements. 
Feature of mobility management for higher-powered mmWave devices would depend on the type of devices following FCC guidance. And, the higher-powered devices don’t necessitate to be in Fixed Wireless Access (FWA) only. 

From FCC R&O, Transportable Station should be not intended to be used while in motion, but at stationary locations. Hence, beam based mobility should be vital requirement to the higher-powered Transportable Station. As Mobile Station is a type of mobile or portable device in operation, the higher-powered device could be applicable to movement target. Then, full mobility management should be designed in same as lower-powered Mobile Station and the related requirements should be specified in to specification. RAN4 specifications should identify the main differences in development of requirements. 
Observation 3: Feature of mobility management for higher-powered mmWave device should depend on the type of devices 
· Beam based mobility management should be essential requirement to higher-powered Transportable Station. 
· Full mobility management should be vitally important requirement to higher-powered Mobile Station.

The higher-powered Mobile Station could be used in varying ways, such as customer premises equipment, moving equipment, local hubs, CPE for wireless broadband. Here, channel bandwidth would be used to classify the mobility feature from different adapting applications. 
Observation 4: Feature of mobility management to higher-powered Mobile Station should allow industry to flexibility to develop applications. 
	
	Mobile Station (Max 43dBm EIRP)
	Transportable Station (Max 55dBm EIRP)

	BW < 100MHz
	Beam based Mobility
	Beam based Mobility

	BW ≥ 100MHz
	Full Mobility Management
	Beam based Mobility



Same as normal mmWave devices, both higher-powered Transportable Station and Mobile Station should support technical specifications related to a configuration called Non-Standalone (NSA) and Standalone (SA) 5G NR. For intermediate milestone to complete configuration NSA, dual-connectivity (DC) and intra-band mmWave band combination should be part of Release 15 work. 
Observation 5: The higher-powered devices will support intra-band combination in Release 15, including 
1. DC_5A/66A-n259M (North America 28GHz) 
2. DC_5A/66A-n260M
3. DC_5A/66A- n259I-n259I
4. DC_5A/66A- n259I-n260I
5. DC_5A/66A- n260I-n260I
6. DC_5A/66A_n259A-n259A-n259A-n259A
7. DC_5A/66A_n259A-n259A-n260A-n260A
8. DC_5A/66A_n260A-n260A-n260A-n260A
9. NR CA_n259M (North America 28GHz) 
10. NR CA_n260M
11. NR CA_n259I-n259I
12. NR CA_n259I-n260I
13. NR CA_n260I-n260I
14. NR CA_n259A-n259A-n259A-n259A
15. NR CA_n259A-n259A-n260A-n260A
16. NR CA_n260A-n260A-n260A-n260A

It is important for us to properly document two types of higher-powered device in requirements to 3GPP, in which Mobile Station is a maximum EIRP of +43 dBm and Transportable Station is a maximum EIRP of +55 dBm. The RF exposure limits and mobility management should support varying applications. To enable form-factor designs and meet FCC requirements for higher EIRP power devices in North America, we need to improve our proposal.

Proposal 1: RAN4 should revisit the RF requirements to support of higher-powered mmWave devices and define requirements in Release 15, including   
· 43 dBm EIRP maximum for type of Mobile Station device 
· 55 dBm EIRP maximum for type of Transportable Station device
· RF safety requirements for devices 
· Beam based mobility management for type of Transportable Station device
· Full mobility management for type of Mobile Station device
· Inter- and intra-band combination for both devices

Conclusions
We discussed the requirements of higher-powered `mmWave devices and would require RAN4 to define new UE types and related RAN4 requirements. It is vital to summarize our observations and proposal here:

Observation 1: Two new power classes should be defined in Release 15 for operation of higher-powered mmWave devices
3. 43 dBm EIRP maximum for Mobile Station 
4. 55 dBm EIRP maximum for Transportable Station 

Observation 2: RF exposure limits for the higher-powered Mobile Station device should be compliance with FCC requirements. 
Observation 3: Feature of mobility management for higher-powered mmWave device should depend on the type of devices 
· Beam based mobility management should be essential requirement to higher-powered Transportable Station. 
· Full mobility management should be vitally important requirement to higher-powered Mobile Station.

Observation 4: Feature of mobility management to higher-powered Mobile Station should allow industry to flexibility to develop applications. 
	
	Mobile Station (Max 43dBm EIRP)
	Transportable Station (Max 55dBm EIRP)

	BW < 100MHz
	Beam based Mobility
	Beam based Mobility

	BW ≥ 100MHz
	Full Mobility Management
	Beam based Mobility



Observation 5: The higher-powered devices will support inter- and intra-band combination in Release 15, including 
1. DC_5A/66A-n259M (North America 28GHz) 
2. DC_5A/66A-n260M
3. DC_5A/66A- n259I-n259I
4. DC_5A/66A- n259I-n260I
5. DC_5A/66A- n260I-n260I
6. DC_5A/66A_n259A-n259A-n259A-n259A
7. DC_5A/66A_n259A-n259A-n260A-n260A
8. DC_5A/66A_n260A-n260A-n260A-n260A
9. NR CA_n259M (North America 28GHz) 
10. NR CA_n260M
11. NR CA_n259I-n259I
12. NR CA_n259I-n260I
13. NR CA_n260I-n260I
14. NR CA_n259A-n259A-n259A-n259A
15. NR CA_n259A-n259A-n260A-n260A
16. NR CA_n260A-n260A-n260A-n260A

Proposal 1: RAN4 should revisit the RF requirements to support of higher-powered mmWave devices and define requirements in Release 15, including   
· 43 dBm EIRP maximum for Mobile Station device 
· 55 dBm EIRP maximum for Transportable Station device
· RF safety requirements
· Beam based mobility management for Transportable Station device
· [bookmark: _GoBack]Full mobility management for Mobile Station device
· Inter- and intra-band combination for both devices
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