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1. Introduction
In a previous meeting a submission summarized EIS proposals from various companies [1]. The submission highlights the spread in expected EIS levels expected at 28GHz and 39GHz. Qualcomm’s entries in that submission represented the most performance-oriented design approach.
In this paper we update our proposals for EIS reflecting a market driven shift to glass packaging. We also propose a standard to relate received power in the conducted domain to received field strength.
2. Discussion

There was been a strong push to accommodate glass packaging for UEs, despite their expected radiative performance loss in FR2. We have updated our proposal to accommodate this design direction. Discussion has been divided into two sections. The first section deals with EIS budgets per existing convention in RAN4. The second section discusses what an EIS level means, in terms of received power density ( in  a dBm/m2 sense) at the UE.

2.1. EIS Levels for 28 and 39G
We present our updated budget next to the synopsis of EIS at 28G, for 50MHz channels as documented in [1]. It is our intention that the updated budget supersedes our entries in [1]. The Target SNR values remain -1dB for this exercise, for QPSK 1/3.
	28G
	Intel
	LGE
	Huawei
	MediaTek
	Qualcomm (Plastic Packaging)
	Qualcomm

n257, n261
(Glass)

	Effective realized antenna array gain [dB]
	8
	10
	9
	7
	8.7
	9.5

	NF [dB]
	10
	10
	10
	9
	10
	10

	Total implementation loss [dB]
	9.6
	8.5
	7
	6.7
	4.6
	8.0

	Form factor de-sense (FFD)
	1
	-
	-
	-
	-
	-

	Sensitivity EIS [dBm]
	-85.41
	-89.73
	-90.01
	-89.31
	-92.11
	-89.3


Table 1 EIS and Contributing Parameters for 28G
Observation 1: For n261 and n257, EIS (50MHz, -1dB target SNR) is tightly clustered in the range from -90.0dBm to -89.3dBm, with one outlier.
Assumptions made in a parallel discussion on minimum peak EIRP may help narrow the gap in EIS. We feel it is reasonable to accommodate the cluster with some margin (1dB) while setting EIS specification.
Proposal 1: EIS in bands n257 and n261, for a 50M channel, and a target SNR of -1dB, shall be -88.3dBm.
A similar exercise for 39G yields the table below:

	39G
	Intel
	LGE
	Huawei
	MediaTek
	Qualcomm (Plastic Packaging)
	Qualcomm

n260
(Glass)

	Effective realized antenna array gain [dB]
	7.5
	9
	9
	8.5
	10.4
	10.5

	NF [dB]
	11
	11
	12
	10.5
	11.6
	11.6

	Total implementation loss [dB]
	10.9
	9.5
	8
	7.7
	5.0
	8.4

	Form factor de-sense (FFD)
	1
	-
	-
	-
	-
	-

	Sensitivity EIS [dBm]
	-82.61
	-86.73
	-87.01
	-88.31
	-91.81
	-88.3


Table 2 EIS and Contributing Parameters for 39G

Observation 2: For n260, EIS (50MHz, -1dB target SNR) is tightly clustered in the range from -88.3dBm to -86.7dBm, with one outlier.
We feel it is reasonable to accommodate the cluster with some margin (1dB) while setting EIS specification.

Proposal 2: EIS in band n260, for a 50M channel, and a target SNR of -1dB, shall be -85.7dBm.
2.2. Relation Between EIS and Received Field Strength 

EIS, or any other received power specification is incomplete without a notion of aperture, or effective area of the antenna that converts a field strength into a power level. LTE has adopted a 0dBi reference antenna, to relate field strength to received power at the antenna connector.

FR2 receivers have generally assumed phased arrays of LNAs whose outputs are constructively added to implement gain. As such they do not have a single input port. In RAN4’s FR2 EIS analysis, EIS is referenced at an abstract summed input port equivalent to the antenna connector in LTE implementations. This reference plane’s similarity to LTE practice makes it feasible for FR2 to adopt a similar 0dBi reference antenna also.
Proposal 3: A 0 dBi gain reference antenna shall translate between received field strength and received power referenced to the abstract summed input port in FR2 receivers.
This proposal is general in nature and is not limited to just EIS levels. It applies
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. 
Proposal 1: EIS in bands n257 and n261, for a 50M channel, and a target SNR of -1dB, shall be -88.3dBm.

Proposal 2: EIS in band n260, for a 50M channel, and a target SNR of -1dB, shall be -85.7dBm.
Proposal 3: A 0 dBi gain reference antenna shall translate between received field strength and received power referenced to the abstract summed input port in FR2 receivers.

These proposals are captured in a companion draft CR [2]
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