3GPP TSG-RAN4 #88



















R4-1811023
Gothenburg, SE, 20 - 24 Aug, 2018
Source: 
Qualcomm Incorporated
Title: 
On FR2 Spherical Coverage EIS Requirement
Agenda item:
7.6.17.1
Document for:
Approval
1. Introduction
For FR2, RAN4 has achieved consensus on UE EIRP, both in peak direction and in terms of spherical coverage. A similar undertaking is needed for EIS. In the paper we build on agreed EIS requirements (peak direction) by adding EIS requirements along the 50th %ile direction  
2. Discussion

Like EIRP, a UE with better EIS spherical coverage will have better performance. The first task is to justify an explicit test to verify EIS spherical coverage explicitly, given that the UE already must meet EIRP spherical coverage requirement.  
Consider a UE that also meets peak EIS requirements and possesses beam correspondence. Even with the strictest interpretation of beam correspondence (every Tx beam has a corresponding identical Rx beam), one cannot conclude that EIS is guaranteed in a spherical coverage sense. For example, one of multiple panels used by the UE may have poor noise figure.   
Observations 1: Spherical coverage of EIS cannot be logically deduced by EIRP testing alone.

Deriving the EIS Spherical coverage requirement
EIRP spherical coverage is specified at peak and at a certain percentile direction that depends on power class. For example, PC1 is specified at 85th %ile. For symmetry, EIS requirements can follow the same pattern as EIRP requirements. 

Proposal 1: EIS requirements for each power class shall be specified at the same statistically specified direction as EIRP, in addition to peak direction.
EIS degrades away from peak direction due to lower antenna gain. This mechanism is also responsible for EIRP degradation away from peak direction. It hence follows that EIS spherical coverage requirement can be derived from EIRP spherical coverage requirement.
Proposal 2: EIS degradation for each power class from peak shall be based on relationship between peak EIRP and EIRP along specified statistically specified direction.
EIS Spherical coverage requirement
Tables below reproduce peak EIS requirements for each power class from standard, and the corresponding EIS proposal for spherical coverage, based on proposals 1 and 2.
2.2.1
Power Class 1
Table 7.3.2.1-1: Peak reference sensitivity for power class 1

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-97.5
	-94.5
	-91.5
	-88.5

	n258
	-97.5
	-94.5
	-91.5
	-88.5

	n260
	-94.5
	-91.5
	-88.5
	-91.5

	n261
	-97.5
	-94.5
	-91.5
	-88.5


The maximum EIS at the 85th percentile of the distribution of EIS measured over the full sphere around the UE is defined as the EIS spherical coverage requirement and is found in Table 7.3.2.1-2 below. 

Table 7.3.2.1-2: UE EIS spherical coverage for power class 1

	Operating band
	REFSENS (dBm) at 85th %ile / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-89.5
	-86.5
	-83.5
	-80.5

	n258
	-89.5
	-86.5
	-83.5
	-80.5

	n260
	-86.5
	-83.5
	-80.5
	-83.5

	n261
	-89.5
	-86.5
	-83.5
	-80.5


2.2.2
Power Class 2
Table 7.3.2.2-1: Peak reference sensitivity for power class 2

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-94.5
	-91.5
	-88.5
	-85.5

	n258
	-94.5
	-91.5
	-88.5
	-85.5

	n260
	
	
	
	

	n261
	-94.5
	-91.5
	-88.5
	-85.5


The maximum EIS at the 60th percentile of the distribution of EIS measured over the full sphere around the UE is defined as the EIS spherical coverage requirement and is found in Table 7.3.2.2-2 below. 

Table 7.3.2.2-2: UE EIS spherical coverage for power class 2

	Operating band
	REFSENS (dBm) at 60th %ile / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-83.5
	-80.5
	-77.5
	-74.5

	n258
	-83.5
	-80.5
	-77.5
	-74.5

	n260
	
	
	
	

	n261
	-83.5
	-80.5
	-77.5
	-74.5


2.2.3
Power Class 3

Table 7.3.2.3-1: Reference sensitivity 

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-88.3
	-85.3
	-82.3
	-79.3

	n258
	-88.3
	-85.3
	-82.3
	-79.3

	n260
	-85.7
	-82.7
	-79.7
	-76.7

	n261
	-88.3
	-85.3
	-82.3
	-79.3


The maximum EIS at the 50th percentile of the distribution of EIS measured over the full sphere around the UE is defined as the EIS spherical coverage requirement and is found in Table 7.3.2.3-2 below. 

Table 7.3.2.3-2: UE EIS spherical coverage for power class 3

	Operating band
	REFSENS (dBm) at 50th %ile / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-77.4
	-74.4
	-71.4
	-68.4

	n258
	-77.4
	-74.4
	-71.4
	-68.4

	n260
	-73.1
	-70.1
	-67.1
	-64.1

	n261
	-77.4
	-74.4
	-71.4
	-68.4


2.2.4
Power Class 4

Table 7.3.2.4-1: Reference sensitivity for power class 4

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-97.0
	-94.0
	-91.0
	-88.0

	n258
	-97.0
	-94.0
	-91.0
	-88.0

	n260
	-95.0
	-92.0
	-89.0
	-86.0

	n261
	-97.0
	-94.0
	-91.0
	-88.0


The maximum EIS at the 20th percentile of the distribution of EIS measured over the full sphere around the UE is defined as the EIS spherical coverage requirement and is found in Table 7.3.2.4-2 below. 

Table 7.3.2.4-2: UE EIS spherical coverage for power class 4

	Operating band
	REFSENS (dBm) at 20th %ile / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-88.0
	-85.0
	-82.0
	-79.0

	n258
	-88.0
	-85.0
	-82.0
	-79.0

	n260
	-83.0
	-80.0
	-77.0
	-74.0

	n261
	-88.0
	-85.0
	-82.0
	-79.0


3. Conclusion
We have presented a completed EIS requirement for FR2 UEs.
Proposal 1: EIS requirements for each power class shall be specified at the same statistically specified direction as EIRP, in addition to peak direction.

Proposal 2: EIS degradation for each power class from peak shall be based on relationship between peak EIRP and EIRP along specified statistically specified direction.

These proposals are incorporated into a companion draft CR [1].
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