3GPP TSG-RAN4  AH-1801


















R4-1800289
San Diego, CA, US, 22-26 Jan, 2018
Source: 
Qualcomm Incorporated

Title: 
mmw UE EIS, a Resubmission
Agenda item:
4.3.3.1.4
Document for:
Discussion
1. Introduction
This paper is a resubmission, without changes to technical content, of a previous submission [1]. The previous submission was created and submitted during the previous meeting, rather than at the outset. Since we made a significant change in the numbers, we felt it necessary to resubmit prior to this meeting. 
In this paper we present our understanding on feasible values for EIS, and extend the analysis to all foreseen BWs in FR2. Spherical coverage considerations of EIS are derived from coverage information presented in a separate paper [2].     
2. Discussion

We present peak EIS (best direction, assumed to be boresight) for a performance-optimized packaging (‘Ideal’). We also present pk. and off-peak values for typical packaging (‘typ.’). Ideal packaging assumes 3 antenna modules, plastic inserts for antenna covers, and finite resolution beam pointing ability. The typical packaging differs from the ‘ideal’ case in assuming 2 antenna modules, and glass for antenna covers. Peak EIS is derived from method outlined in WF on this subject [3]. SNR values are assumed to be -1dB for this exercise, for QPSK 1/3.
Table 1 EIS and Contributing Parameters for 28G
	 
	Typ. Implementation
	Best
	Typ. Implementation

	Rx
28G
	CC BW (MHz)
	50
	100
	100
	200
	400

	
	NF  (dB)
	10.0
	10.0
	10.0
	10.0
	10.0

	
	Single element KTBF (dB)
	-87.0
	-84.0
	-84.0
	-81.0
	-78.0

	
	Antenna Array number
	4
	4
	4
	4
	4

	
	Single element gain
	2.7
	2.7
	5.3
	2.7
	2.7

	
	Implementation margin (dB)
	2.0
	2.0
	0.0
	2.0
	2.0

	
	Addt'l Loss (plastic)
	1.0
	1.0
	1.0
	1.0
	1.0

	
	gain/phase error uncertainty
	0.3
	0.3
	0.3
	0.3
	0.3

	
	Pk gain loss due to finite beams
	0.5
	0.5
	0.5
	0.5
	0.5

	
	Combining overhead
	-0.8
	-0.8
	0.0
	-0.8
	-0.8

	
	SNR min, QPSK-cell edge
	-1.0
	-1.0
	-1.0
	-1.0
	-1.0

	
	QPSK EIS Bore sight, Ideal pkg
	-92.1
	-89.1
	-94.5
	-86.1
	-83.1

	
	QPSK EIS Bore sight, typ. pkg.
	-90.6
	-87.6
	-93.0
	-84.6
	-81.6

	
	20%-tile, typ. pkg.
	-82.8
	-79.8
	-85.2
	-76.8
	-73.8

	
	50 %-tile, typ. pkg.
	-87.3
	-84.3
	-93.5
	-81.3
	-78.3


Table 2 EIS and Contributing Parameters for 39G
	 
	Typ. Implementation
	Best
	Typ. Implementation

	Rx
39G
	CC BW (MHz)
	50
	100
	100
	200
	400

	
	NF  (dB)
	11.6
	11.6
	11.6
	11.6
	11.6

	
	Single element KTBF (dB)
	-85.4
	-82.4
	-82.4
	-79.4
	-76.4

	
	Antenna Array number
	4
	4
	4
	4
	4

	
	Single element gain
	4.4
	4.4
	6.4
	4.4
	4.4

	
	Implementation margin (dB)
	2.0
	2.0
	0.0
	2.0
	2.0

	
	Addt'l Loss (plastic)
	1.0
	1.0
	1.0
	1.0
	1.0

	
	gain/phase error uncertainty
	0.7
	0.7
	0.7
	0.7
	0.7

	
	Pk gain loss due to finite beams
	0.5
	0.5
	0.5
	0.5
	0.5

	
	Combining overhead
	-0.8
	-0.8
	0.0
	-0.8
	-0.8

	
	SNR min, QPSK-cell edge
	-1.0
	-1.0
	-1.0
	-1.0
	-1.0

	
	QPSK EIS Bore sight, Ideal pkg
	-91.8
	-88.8
	-93.6
	-85.8
	-82.8

	
	QPSK EIS Bore sight, typ. pkg.
	-90.3
	-87.3
	-92.1
	-84.3
	-81.3

	
	20%-tile, typ. pkg.
	-86.0
	-83.0
	-87.8
	-80.0
	-77.0

	
	50 %-tile, typ. pkg.
	-88.9
	-85.9
	-93.0
	-82.9
	-79.9


3. Conclusion
We propose pk. EIS (along boresight direction) for QPSK 1/3 per tables above and reproduced below (dBm). These values assume a -1dB SNR. 
	Band
	CC BW (MHz)
	50
	100
	200
	400

	28G
	QPSK EIS Boresight, Ideal pkg
	-92.1
	-89.1
	-86.1
	-83.1

	39G
	QPSK EIS Boresight, Ideal pkg
	-91.8
	-88.8
	-85.8
	-82.8
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