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1. Introduction

Generic initial test conditions, such as environmental conditions, test frequencies, channel bandwidths, subcarrier spacing (SCS) are discussed in previous RAN5 presentation [1] and [2].  The general agreement is that FR1 testing mostly follows similar requirement as for LTE.  A recent paper [3] also referenced to an agreed common uplink configuration table for all TX test cases.  
In a separate paper R5-xxxxx [3], it outlined the applicability rules for 38.521-3 test cases. It is divided the test scenarios into NSA only UEs and, SA and NSA capable UEs. 

TS38.521-3 include exception test cases and non-exception test cases. The exceptional test cases must be tested as per configurations defined in TS38.521-3.   

The purpose of this paper is to propose test point selection of E-UTRA band for RX sensitivity testing in EN-DC scenarios. Considering there are so many EN-DC combos expected to be supported, it is reasonable to carefully investigate the possibility of reducing test points. Since the objective of 38.521-3 specification is provide conformance testing requirement for NR in the case of EU-DC scenarios, the number of LTE test points can be reduced.  

TS38.521-3 include exception test cases and non-exception test cases. The exceptional test cases must be tested as per configurations defined in TS38.521-3. This paper proposes LTE test point selection for the non-exceptional case.
2. Discussion

As a reference, below is the general initial conditions used for LTE RX sensitivity testing:
	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 4.1
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in

TS36.508 [7] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 36.508 [7] subclause 4.3.1
	Lowest, 5MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod'n
	RB allocation
	Mod'n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	QPSK
	6
	6
	QPSK
	6
	6

	3MHz
	QPSK
	15
	15
	QPSK
	15
	15

	5MHz
	QPSK
	25
	25
	QPSK
	25
	25

	5MHz
	QPSK
	25
	N/A
	QPSK
	20
	N/A

	…..

	20MHz
	QPSK
	100
	N/A
	QPSK
	75
	N/A

	20MHz
	QPSK
	100
	N/A
	QPSK
	50
	N/A

	20MHz
	QPSK
	100
	N/A
	QPSK
	25
	N/A

	20MHz
	QPSK
	100
	N/A
	QPSK
	20
	N/A


2.1. Test Environment

Based on the baseline test environment proposed in [1], test environment for RX sensitivity measurement for FR1 NR shall follow what is defined as in LTE.  Same rule shall be used for EN-DC RF testing. 
Proposal 1: Propose Test Environment as Normal, TL/VL, TL/VH, TH/VL, TH/VH for RX sensitivity measurement for EN-DC with FR1.
2.2. LTE Test Frequencies selection
2.2.1. LTE Test Frequencies selection for intra-band EN-DC  
The objective is how to verify the NR RF performance is meeting the requirement while LTE is running. So the worst case scenarios should be sufficient for this purpose.  In general, the strongest impact to NR performance when the E_UTRA carrier frequency is close to NR operation carrier frequency. It is reasonable to perform the test when the centre frequency of both radios are close to each other. – Need further analysis
2.2.2. LTE Test Frequencies selection for inter-band EN-DC 
For inter-band EN-DC scenarios, the interference mainly are results of UL harmonics, and intermodulation due to dual uplink operation for EN-DC. These particular interference is covered by exceptional cases described in TS 38.101-3.     Based on the same argument, we propose that mid frequency shall be used for inter-band EN-DC testing. 
Proposal 2: Mid frequency shall be used by E-UTRA band for inter-band EN-DC testing

2.3. LTE Test Channel Bandwidth selection
In earlier RAN5 meeting, Reference [4] proposed lowest and highest channel bandwidths for ACLR testing.  This is based on the fact that lowest channel bandwidth would have narrowest guardband which requires narrow band-pass filter with a very high slope.  This is difficult to obtain without adding losses in the bandpass of the filter. Wider channel bandwidth with Higher band pass are especially sensible to obtain ramp-down with high slope filters. The performance of filter design directly affect signal leakage into he adjacent channels, which would impact sensitivity measurement. 
For EN-DC testing, consider the worst scenarios, both lowest and highest channel bandwidth shall be used.  For inter-band EN-DC scenarios, leakage in adjacent channel is not a concern, so only testing for mid channel BW should be sufficient.
Proposal 3: Only mid channel bandwidth shall be used by E-UTRA band for inter-band EN-DC testing  
2.4. LTE RB allocation and RB location selections
There is no particular reason to deviate from current LTE configurations for RB allocation selection.  We propose the same full RB configuration shall be used for the channel bandwidth selected.  
Proposal 4: Full RB allocation selection for LTE carrier shall be used for inter-band EN-DC testing
2.5. LTE modulation selections

QPSK is used for both uplink and downlink modulations for LTE reference sensitivity measurement.  There is no particular reason to deviate from current LTE configurations of modulation scheme selection.   
Proposal 5: QPSK modulation shall be used by LTE carrier when measure NR sensitivity in EN-DC scenario.
3. Conclusion
In conclusion, for non-exceptional EN-DC test requirement, the following selection of LTE test points are proposed for NR RX sensitivity measurement. .  
Proposal 1: Propose Test Environment as Normal, TL/VL, TL/VH, TH/VL, TH/VH for RX sensitivity measurement for EN-DC with FR1.

Proposal 2: Mid frequency shall be used by E-UTRA band for inter-band EN-DC testing.  
Proposal 3: Only mid channel bandwidth shall be used by E-UTRA band for inter-band EN-DC testing.
Proposal 4: Full RB allocation selection for LTE carrier shall be used for inter-band EN-DC testing.  
Proposal 5: QPSK modulation shall be used by LTE carrier when measure NR sensitivity in EN-DC scenario
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