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1. Introduction
As noted in [RAN4 TR 38.810 [1] and preRAN5-77 5GS Conf call_RF_QCupdates ppt [2] ] LTE anchor to be considered OTA for mmW conformance testing A concern with this approach for NSA testing is maintaining the LTE OTA link without impacting the mmW performance. The purpose of this contribution is to propose the optimal operating range and link parameters for LTE anchor, allowing it to sustain its link while keeping the interference to mmW link to minimum.

2. Discussion
An internal study was done to evaluate the OTA performance of the LTE link within a mmW chamber. The RF parameters including Tx power, RSSI, SNR, RF sensitivity were evaluated for different LTE bands using an internal DUT. Further validations were done by positioning the UE at different angles and by varying the polarizations. 

Based on these evaluations, a high level summary of link parameters is proposed below. 
	Metrics
	Value
	Comments

	DL signal levels during connection setup
	RS EPRE [-85.0] dBm/15kHz


	Objective: select a downlink power level that can ensure a reliable, functional link, while not disrupting measurement of mmW requirements (e.g. transmit/receive spurious emissions).

DL physical channels as defined in Annex C0, C.1, C.2 and Annex C.3 of TS 36.521-1
36.521-1 annex C.0 defines the default DL power level of RS EPRE to be -85dBm/15kHz..
Single carrier reference sensitivity requirements are within the range -125dBm/15kHz to -121dBm/15kHz.  A DL level of -85dBm will ensures >36dB of margin over the LTE reference sensitivity requirement.

Margin over the sensitivity requirement is required to overcome variation in antenna gain over angle of arrival, non-ideal OTA environment for anchor frequencies, and poor antenna performance. 

The maximum requirement for UE RSRP (-85dBm/15KHz), poses no spurious threat from LTE link antenna. Since -85dBm/15kHz = -66.67dBm/1MHz, whereas the most stringent spur failing limit is -50.0dBm/1MHz.  This margin against the spurious emission requirement can be further optimized by the careful placement of the anchor link antenna with respect to the 5GNR measurement antenna.


	Metrics
	Value
	Comments

	UL Signal levels during connection setup
	PUSCH Power [10] dBm
10MHz_BW


	This is preferred UE Tx power to establish the mmW connection.
Attained by enabling open loop power control and setting up UL signal levels according to Annex H.0, H.2 and H.3 of TS 36.521-1

	DL/UL RMC after connection setup 
	[0 RB] allocation on both DL and UL
	Once the mmW connection is established, then LTE Tx can be restricted by configuring 0 RB allocation on DL and UL, as well as disabling any UE measurement reports. 
TimeAlignmentTimerDedicated IE to be set to infinity to ensure UE doesn’t look for TA adjustments

Since LTE transmissions could easily exceed spurious emissions limits, tests that are intended to measure RF parametrics on the mmW link should simply avoid LTE transmit altogether.

	Bandwidth
	10MHz
	All but one LTE bands supports 10MHz.

	Polarization of Link Antenna
	Advisable to use a [circular polarized or dual polarized antenna].


	complete cross-pol in certain extreme path loss scenarios may result in severe degradation of the link.


Observation 1: The LTE link for NSA testing can be successfully maintained if the above given requirements are met. The impact of OTA loss, internal reflections, UE orientation and polarization were found to be negligible on LTE link provided the UE is operated within safe region.  
Observation 2: Disabling the LTE UL allocation once the mmW link is established, helps reduce the potential threat to mmW performance due to LTE spurious emissions.
Experiment results
Below plots show the measured UE Tx power and UE RSSI for different angular orientations of the UE. 
In all orientations, UE was able to sustain the call with 0% BLER.
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Figure1: UE measured Tx Power vs Expected power for different angular orientations of the UE
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Figure2: UE measured RSSI vs expected RSSI for different angular orientations of the UE
Conclusions

LTE OTA anchor can successfully co-exist with mmW link for NSA test environment, provided the Tx/Rx for LTE link are within defined dynamic range and is maintained without degrading mmW performance.
Interested companies are requested to bring supporting documents on the feasibility of implementing these DL and UL power configuration.
Proposal 1: Use proposed Tx/Rx power range as baseline assumption to maintain a robust LTE link, irrespective of OTA degradations. 
Proposal 2: Disable LTE-DL/UL allocation for RF test cases after establishing the mmW link, to avoid LTE-Tx/Rx interference on mmW. Disable LTE-DL/UL allocation for RRM test cases is FFS
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