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1 Background

The spherical coverage requirements have been discussed at length: the applicable CDF percentiles with their associated EIRP requirements. The 50%-tile EIRP requirement and the inclusion of a 20%-tile requirement are some of the disagreements. In [Sony] it is observed that the gap in spherical-coverage performance between devices implemented with one and two modules/sub-arrays is larger at the lower percentiles: the number of modules assumed in the design may be a source of diverging views. A design with one module would be less challenging for an early mmW UE, but clearly comes with a performance penalty.
The first handheld UEs are likely to support FR2 operation only in EN-DC band combinations. In order to facilitate development of early mmW UEs we propose that two sets of spherical coverage requirements be specified in the Rel-15:
· a mandatory type 1 requirement that can be met using one module
· an optional enhanced type 2 requirement for designs with e.g. improved antenna/module performance.

The type 2 requirement would be the same as that applicable to SA operation and could be mandatory also for EN-DC in later releases. The spherical coverage requirements for CPE and transportable devices may be different.
2 Spherical coverage requirements of two types for EN-DC
The spherical coverage requirements to be specified in 38.101-2 for SA operation may be challenging for early mmW US supporting EN-DC. Specifying two types of spherical coverage requiremens in 38.101-3, one for early UEs, may facilitate availability of devices for the first FR2 deployments. Different types of (enhanced) requirements have precedence in the 3GPP specification, e.g. the demodulation requirements in 25.101 for different receiver capability (diversity antennas and equalisers).

The requirement types would be introduced for in the 38.101-3 specification and for EN-DConly, e.g. as follows:

6.2B.1.4
Inter-band EN-DC including FR2

< OTA requirements >

<Editor’s notes: chapter numbers to be updated.>

For inter-band EN-DC of LTE and NR in FR2, the UE shall meet each transmitter power requirement specified in clause 6.2.2 of TS 36.101 and clause 6.2.1 TS 38.101-2 independently unless otherwise stated.
The minimum requirements on spherical coverage for FR2 operating band(s) of EN-DC band combination(s) are specified as type 1 requirements and optional enhanced requirements of type 2. A UE supporting EN-DC and compliant with the present version of the specification shall meet the requirements of type 1 for FR2 operating band(s) of supported band combinations. 
For a handheld UE supporting type 1 spherical coverage the requirements are determined in Table 6.2.1-3. 
Table 6.2.1-3: Additional UE maximum output power requirements (spherical coverage type 1)
	NR band
	CDF Percentile

(%)
	EIRP

Handheld

(dBm)

	n257
	[95]
	[about 22]

	
	50
	

	n258
	[95]
	

	
	50
	

	n260
	[95]
	

	
	50
	

	n261
	[95]
	

	
	50
	


For a handheld UE supporting type 2 spherical coverage the requirements are determined in Table [6.2.1-3] of [38.101-2]. 
3 6.2B.2
UE maximum output power reduction and EN-DC

The peak EIRP requirement (power class) would be the same for both types. The type 1 50%-tile is specified such that the coverage requirement can be met using one antenna module. The enhanced type 2 requirement is optional for EN-DC devices and identical to the requirement specified in the SA specification 38.101-2. 
The requirement in the SA specification 38.101-2 is mandatory for UE supporting SA operation (including CA with FR1 bands), it is specified without reference to the two types of requirements applicable for EN-DC. 
6.2.1

UE maximum output power

The following UE Power Classes define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The values listed on the table below are for handheld UE, defined as minimum peak EIRP.

Table 6.2.1-1: NR FR2 UE Power Class

	NR band
	Handheld Power Class Min Peak EIRP (dBm)

	n257
	[21.2-25.2]

	n258
	[21.2.25.2]

	n260
	[19.4-23.7]

	n261
	[21.2-25.2]

	NOTE 1:
minimum peak EIRP is defined as the lower limit without tolerance


The maximum output power values for TRP and EIRP are found on the table below. The max allowed EIRP is derived from regulatory requirements [8].
Table 6.2.1-2: NR UE Maximum Output Power Limits

	NR band
	TRP Handheld (dBm)
	EIRP (dBm)

Handheld

	n257
	TBD
	43

	n258
	TBD
	43

	n260
	TBD
	43

	n261
	23
	43


Minimum requirements on spherical coverage are determined in Table 6.2.1-3. 
Table 6.2.1-3: Additional UE maximum output power requirements (spherical coverage)
	NR band
	CDF Percentile

(%)
	EIRP

Handheld

(dBm)

	n257
	[95]
	[about 22]

	
	20
	

	n258
	[95]
	

	
	20
	

	n260
	[95]
	

	
	20
	

	n261
	[95]
	

	
	20
	


6.2.2
UE maximum output power for modulation / channel bandwidth

This requirement in the SA specification could then include a 20%-tile requirement that ensures requisite onmi-directional coverage by devices most likely implemented with at least two modules. This would address concerns on performance for devices supporting SA and CA with FR1 bands in addition to next “generation” EN-DC devices supporting the type 2 requirement.
4 Proposal
In order to facilitate development of early mmW UEs we propose that two sets of spherical coverage requirements be specified in the Rel-15 version of 38.101.3:

· a mandatory type 1 requirement that can be met using one module

· an optional enhanced type 2 requirement for designs with e.g. improved antenna/module performance.

The type 2 requirement would be the same as that applicable to SA operation. A CR against 38.101-3 is supplied in [2].
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