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1. Introduction
Annex G.1.5 of 38.521-4 spec [1] has multiple tables for listing the minimum test time for different RAN4 defined scenarios. This paper discusses various options to restructure the min test time table in this Annex for better scalability.
2. Discussion

Current approach of structuring the min test time tables in Annex G.1.5 is based on the approach used in LTE spec wherein every test case defined the demod spec has a separate table listing the min test time for each test points.
With this approach it is easy to refer back to the exact table from the actual test case. Downside of this approach is spec maintenance. The number of tables is equal to the number of test cases in the spec which will keep growing as more test cases are introduced. 

The test time for various test points is typically split based on the doppler value of the propagation condition. A better approach would be to group the various test points based on doppler bins. For doing that following 2 options are possible.
Option1

PDSCH Type A  - Table 1
Split table per Doppler bins. Group below variables

· FDD, TDD

· 2Rx, 4Rx

PDSCH Type and CSI-RS overlapped – Table 2
Split table per Doppler bins. Group below variables

· FDD, TDD

· 2Rx, 4Rx

PDSCH Type B  - Table 3
Split table per Doppler bins. Group below variables

· FDD, TDD

· 2Rx, 4Rx

PDSCH Type A and LTE-NR Coex  - Table 4
Split table per Doppler bins. Group below variables

· FDD

· 2Rx, 4Rx

PDCCH – Table 5
Split table per Doppler bins. Group below variables

· 1Tx, 2Tx

· 2Rx, 4Rx

· FDD, TDD

Example implementation
Table 1: PDSCH Type A Min Test Time

	Test
No
	Demodulation scenario
(info only)
	Minimum Test Time
(seconds)
(Based on simulation)
	Minimum number of active subframes (MNAS)

(information only) 
	Minimum number of subframes 
 (MNS = active and inactive subframes)
	Minimum Number of Subframes
(MNS) after rounding up to nearest thousand
MNS=
1000*CEIL(MNS/1000)

(mandatory)

	10 Hz Doppler

	1-3
	FDD PDSCH Type A 2Rx Baseline Receiver
	75
	75000
	78947
	79000

	1-4
	FDD PDSCH Type A 2Rx Baseline Receiver
	75
	75000
	78947
	79000

	1-1
	TDD PDSCH Type A 2Rx Baseline Receiver
	75
	75000
	107143
	108000

	1-1
	FDD PDSCH Type B
	75
	10000
	14285
	15000

	5-1
	TDD PDSCH Type A and CSI-RS overlap
	75
	75000
	107143
	108000

	
400 Hz Doppler


	1-1
	TDD PDSCH Type A 2Rx Baseline Receiver
	10
	10000
	14285
	15000

	2-1
	TDD PDSCH Type A 4Rx Baseline Receiver
	10
	10000
	14285
	15000

	3-1
	FDD PDSCH Type A 2Rx Baseline Receiver
	10
	10000
	10500
	11000

	1-1
	FDD PDSCH LTE-NR Coexistence
	10
	10000
	16000
	16000

	100 Hz Doppler


Table 2: PDSCH Type B Min Test Time

	Test
No
	Demodulation scenario
(info only)
	Minimum Test Time
(seconds)
(Based on simulation)
	Minimum number of active subframes (MNAS)

(information only) 
	Minimum number of subframes 
 (MNS = active and inactive subframes)
	Minimum Number of Subframes
(MNS) after rounding up to nearest thousand
MNS=
1000*CEIL(MNS/1000)

(mandatory)

	10 Hz Doppler

	1-1
	FDD PDSCH Type B
	75
	10000
	14285
	15000

	2-1
	FDD PDSCH Type B
	75
	75000
	78000
	78000


Table 3: PDSCH Type A and CSI-RS overlap Min Test Time

	Test
No
	Demodulation scenario
(info only)
	Minimum Test Time
(seconds)
(Based on simulation)
	Minimum number of active subframes (MNAS)

(information only) 
	Minimum number of subframes 
 (MNS = active and inactive subframes)
	Minimum Number of Subframes
(MNS) after rounding up to nearest thousand
MNS=
1000*CEIL(MNS/1000)

(mandatory)

	10 Hz Doppler

	5-1
	TDD PDSCH Type A and CSI-RS overlap
	75
	75000
	107143
	108000

	2-3
	FDD PDSCH Type A and CSI-RS
	75
	75000
	78000
	78000

	
400 Hz Doppler


	1-1
	FDD PDSCH Type A and CSI-RS 
	10
	10000
	14285
	15000


Table 4: PDSCH LTE-NR Coexistence Min Test Time

	Test
No
	Demodulation scenario
(info only)
	Minimum Test Time
(seconds)
(Based on simulation)
	Minimum number of active subframes (MNAS)

(information only) 
	Minimum number of subframes 
 (MNS = active and inactive subframes)
	Minimum Number of Subframes
(MNS) after rounding up to nearest thousand
MNS=
1000*CEIL(MNS/1000)

(mandatory)

	
100 Hz Doppler


	1-1
	FDD PDSCH LTE-NR Coexistence
	10
	10000
	16000
	16000

	400 Hz Doppler


Option2:

PDSCH

Split per Doppler bin. Group all the below variables

· PDSCH Type A, Type B, Type A and CSI-RS overlap, LTE-NR

· FDD, TDD

· 2Rx, 4Rx

PDCCH

Split per Doppler bin. Group all the below variables

· 1Tx, 2Tx

· 2Rx, 4Rx

· FDD, TDD

Example implementation

Table 1: PDSCH Demodulation Scenarios Min Test Time

	Test
No
	Demodulation scenario
(info only)
	Minimum Test Time
(seconds)
(Based on simulation)
	Minimum number of active subframes (MNAS)

(information only) 
	Minimum number of subframes 
 (MNS = active and inactive subframes)
	Minimum Number of Subframes
(MNS) after rounding up to nearest thousand
MNS=
1000*CEIL(MNS/1000)

(mandatory)

	10 Hz Doppler

	1-3
	FDD PDSCH Type A 2Rx Baseline Receiver
	75
	75000
	78947
	79000

	1-4
	FDD PDSCH Type A 2Rx Baseline Receiver
	75
	75000
	78947
	79000

	1-1
	TDD PDSCH Type A 2Rx Baseline Receiver
	75
	75000
	107143
	108000

	1-1
	FDD PDSCH Type B
	75
	10000
	14285
	15000

	5-1
	TDD PDSCH Type A and CSI-RS overlap
	75
	75000
	107143
	108000

	
400 Hz Doppler


	1-1
	TDD PDSCH Type A 2Rx Baseline Receiver
	10
	10000
	14285
	15000

	2-1
	TDD PDSCH Type A 4Rx Baseline Receiver
	10
	10000
	14285
	15000

	3-1
	FDD PDSCH Type A 2Rx Baseline Receiver
	10
	10000
	10500
	11000

	1-1
	FDD PDSCH LTE-NR Coexistence
	10
	10000
	16000
	16000

	100 Hz Doppler

	
	
	
	
	
	


Looking at the various scenarios defined by RAN4, RMC + Scheduling pattern + Doppler are the key parameters for deriving MNS. 
Since test numbers used by RAN4 are not unique, we suggest to remove test number from the table. Just limit the table contents to Scheduling pattern, RMC, Prop condition and MNS derivation. So option3 will look like below
Option3:

Table 1: PDSCH Demodulation Scenarios Min Test Time

	Scheduling pattern
	Reference channel
	Prop condition
	Minimum Test Time
(seconds)
(Based on simulation)
	Minimum number of active subframes (MNAS)

(information only) 
	Minimum number of subframes 
 (MNS = active and inactive subframes)
	Minimum Number of Subframes
(MNS) after rounding up to nearest thousand
MNS=
1000*CEIL(MNS/1000)

(mandatory)

	FDD
	R.PDSCH.1-4.1 FDD

R.PDSCH.1-3.1 FDD

R.PDSCH.1-2.2 FDD

R.PDSCH.1-1.4 FDD

R.PDSCH.1-7.1 FDD

R.PDSCH.1-7.2 FDD
	TDLA30-10
	75
	75000
	78947
	79000

	TDD FR1.30-1
	R.PDSCH.2-1.2 TDD
R.PDSCH.2-2.1 TDD
R.PDSCH.2-7.1 TDD
R.PDSCH.2-1.2 TDD
R.PDSCH.2-7.1 TDD
	TDLC300-100
	20
	20000
	25806
	26000

	FR1.30-3
	R.PDSCH.2-6.1 TDD
R.PDSCH.2-6.1 TDD
	TDLA30-10
	75
	75000
	111111
	112000


Our preference is to adopt option3:
Proposal 1: Implement option 3 for restructuring of Annex G min test time table.
3. Conclusions

Proposal 1: Implement option 3 for restructuring of Annex G min test time table.
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