Page 452
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG5 Meeting # 80
R5-184366
Gothenburg, Sweden, August 20 – 24, 2018

Title:

Discussion of NR FR2 Test Point for RX RefSens test cases
Source:


Qualcomm Inc.
Agenda Item:

5.3.13.5
Document for:

Discussion and endorsement
1. Introduction
The purpose of this paper is to provide test point selection proposal for NR FR2 RX Reference Sensitivity test case.
2. Discussion

As a reference, the initial test conditions for RX Reference Sensitivity for LTE is listed (Table 7.3.4.1-1 from 36.521) below. Proposals for Rx receiver sensitivity testing in FR1 are based on these and can be found in R5-183935.
For FR2, testing time can be a concern and it is desirable to minimize test configurations whenever possible. Some options to minimize testing time are proposed in this paper.   
	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

	5MHz
	QPSK
	25
	N/A
	QPSK
	15
	N/A

	5MHz
	QPSK
	25
	N/A
	QPSK
	54
	N/A

	10MHz
	QPSK
	50
	50
	QPSK
	50
	50

	10MHz
	QPSK
	50
	N/A
	QPSK
	25
	N/A

	10MHz
	QPSK
	50
	N/A
	QPSK
	20
	N/A

	10MHz
	QPSK
	50
	N/A
	QPSK
	15
	N/A

	15MHz
	QPSK
	75
	75
	QPSK
	75
	75

	15MHz
	QPSK
	75
	N/A
	QPSK
	50
	N/A

	15MHz
	QPSK
	75
	N/A
	QPSK
	25
	N/A

	15MHz
	QPSK
	75
	N/A
	QPSK
	20
	N/A

	20MHz
	QPSK
	100
	100
	QPSK
	100
	100

	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

The test environment for FR1 Rx reference sensitivity proposal follows LTE and proposes to test for Normal, TL/VL, TL/VH, TH/VL, TH/VH conditions. Given that FR2 tests are OTA, it is desirable to start FR2 testing only at Normal temperatures due to test set up complexities related to consistently maintaining low/high temp/voltage in radiated setup. Limiting testing to Normal is also in line with proposals made in R5-181863 [2], restated below for reference.  

R5-181863 Proposal 1 : Conduct analysis on target test cases to be tested with extreme condition and how to test them, considering the trade-off of the criticalness of the test and test system complexity/cost.
R5-181863 Proposal 2 : RAN5 set the separated target completion date for FR2 TRx extreme condition test, that is later than the target date of all of the FR2 TRx normal condition test.

Test only at Normal test environment for FR2 RX reference sensitivity, with extreme conditions testing TBD after FFS
Proposal 1: Propose Test Environment at Normal conditions only for RX reference sensitivity measurement in FR2, with extreme condition testability as FFS.
2.2. Test Frequencies

The test frequencies for FR2 RX reference sensitivity measurement shall follow what is defined as in FR1. 
Proposal 2: Low, Mid, High frequency range shall be tested for Rx reference sensitivity.
2.3. Test Channel Bandwidth

The channel bandwidth for FR2 Rx reference sensitivity shall follow testing highest channel bandwidth supported in addition to 100MHz and 200MHz as agreed in R5-183950 [3].
Proposal 3: The Highest supported BW, in addition to 100MHz and 200MHz Channel Bandwidth shall be tested for Rx reference sensitivity in FR2.

2.4. Test Subcarrier Spacing (SCS)
As discussed and agreed in R5-183950 [3] the SCS value of 120kHz will be tested for FR2. 

Proposal 4: The 120kHz SCS shall be tested for Rx reference sensitivity in FR2.
2.5. Modulations
The RB configuration, uplink channel configuration, downlink channel configuration and modulation choice to be used for FR2 Rx reference sensitivity tests shall follow what is defined for FR1 Rx reference sensitivity tests. 
Proposal 5: Maximum/full RB shall be selected for the downlink configuration to achieve maximum spectrum utilization.
Proposal 6: QPSK DFT-s-OFDM modulation shall be used for uplink channel configuration for FR2 Rx reference sensitivity.
Proposal 7: QPSK CP-OFDM modulation with full RB allocation shall be used for downlink channel configuration for FR2 Rx reference sensitivity.
2.6. Number of Test Points

AS a comparison, the total test points for reference sensitivity testing is summarized for NR FR1 and NR FR2 below in Table 2.6-1 and 2.6-2 respectively.  
NR FR1
Table 2.6-1 Maximum Number of Test Steps for NR FR1 reference sensitivity  
	Environment
conditions
	Number SCS
	Maximum Number of ChBW
	Maximum Number of Frequencies
	Number of steps (mod and RB)
	Maximum Number of Test Steps

	5

NC, T(L/H)/V(L/H)
	1

(Lowest)
	3

(L/M/H)
	3

(L/M/H)
	1
(Max)
	45


NR FR2
Table 2.6-1 Maximum Number of Test Steps for NR FR2 reference sensitivity 
	Environment
conditions
	Number SCS
	Maximum Number of ChBW
	Maximum Number of Frequencies
	Number of steps (mod and RB)
	Maximum Number of Test Steps

	1
NC
	1

(Lowest)
	3

(L/M/H)
	3

(L/M/H)
	1

(Max)
	9


3. Conclusion
In conclusion, the following selection of test points are proposed for NR FR2 reference sensitivity measurement   
Proposal 1: Propose Test Environment at Normal conditions only for RX reference sensitivity measurement in FR2, with extreme condition testability as FFS.

Proposal 2: Low, Mid, High frequency range shall be tested for Rx reference sensitivity.
Proposal 3: The Highest supported BW, in addition to 100MHz and 200MHz Channel Bandwidth shall be tested for Rx reference sensitivity in FR2.
Proposal 4: The 120kHz SCS shall be tested for Rx reference sensitivity in FR2.

Proposal 5: Maximum/full RB shall be selected for the downlink configuration to achieve maximum spectrum utilization.
Proposal 6: QPSK DFT-s-OFDM modulation shall be used for uplink channel configuration for FR2 Rx reference sensitivity.

Proposal 7: QPSK CP-OFDM modulation with full RB allocation shall be used for downlink channel configuration for FR2 Rx reference sensitivity.
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