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<< Start of Changes >>
[bookmark: _Toc75790037][bookmark: _Toc84264725][bookmark: _Toc90560867]5.3	PDCCH demodulation requirements
<< Sections skipped >>
5.3.1.2.1.3	Minimum conformance requirements 
For the parameters specified in Table 5.3.1.2.3-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.1.2.1.3-1. The downlink physical setup is in accordance with Annex C.3.1.
Table 5.3.1.2.1.3-1: Minimum performance for PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	20 
	48
	1
	4
	R.PDCCH. 2-1.5 TDD
	TDLC300-100
	1x1
	1
	8.6



The normative reference for this requirement is TS 38.101-4 [2] clause 5.3.1.2.1.
<< Sections skipped >>
5.3.1.2.1.4.4	Test requirement
Table 5.3.1.2.1.4.4-1 defines the primary level settings.
For the parameters specified in Table 5.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.1.2.1.4.4-1.
Table 5.3.1.2.1.4.4-1: Test Requirement for PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	20 
	48
	1
	4
	R.PDCCH. 2-1.5 TDD
	TDLC300-100
	1x1
	1
	9.6



5.3.2	2RX requirements
<< Sections skipped >>
5.3.2.2.4.3	Minimum conformance requirements 
For the parameters specified in Table 5.3.2.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.2.2.4.3-1. The downlink physical setup is in accordance with Annex C.2.1.
Table 5.3.2.2.4.3-1: Minimum performance for PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	20 
	48
	1
	4
	R.PDCCH. 2-1.5 TDD
	TDLC300-100
	1x2 Low
	1
	3.6

	2
	20 
	48
	1
	8
	R.PDCCH. 2-1.6 TDD
	TDLC300- 100
	2x2 Low
	1
	0.0



The normative reference for this requirement is TS 38.101-4 [2] clause 5.3.2.2.4.
<< Sections skipped >>
5.3.2.2.4.5	Test requirement
Table 5.3.2.2.4.5-1 defines the primary level settings.
For the parameters specified in Table 5.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.2.2.4.5-1.
Table 5.3.2.2.4.5-1: Test Requirement for PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	20
	48
	1
	4
	R.PDCCH. 2-1.5 TDD
	TDLC300-100
	1x2 Low
	1
	4.2

	2
	20
	48
	1
	8
	R.PDCCH. 2-1.6 TDD
	TDLC300- 100
	2x2 Low
	1
	0.9



5.3.2.2.5	2RX TDD Minimum requirements for PDCCH with intra-slot repetition
<< Sections skipped >>
[bookmark: _Toc27479748][bookmark: _Toc36058947][bookmark: _Toc44067881][bookmark: _Toc52716808][bookmark: _Toc58239460][bookmark: _Toc68247051][bookmark: _Toc75790368]G.1	Statistical testing of Performance Requirements with throughput
<< Sections skipped >>
[bookmark: _Toc27479753][bookmark: _Toc36058952][bookmark: _Toc44067886][bookmark: _Toc52716813][bookmark: _Toc58239465][bookmark: _Toc68247056][bookmark: _Toc75790373]G.1.5	Minimum Test time
If a pass fail decision in clause G.1.4 can be achieved earlier than the minimum test time, then the test shall not be decided, but continued until the minimum test time is elapsed.
The tables below contain the minimum number of slots for FDD and TDD.
By simulations the minimum number of active subframes (carrying DL payload) was derived (MNAS), then adding inactive subframes to the active ones. (for TDD additional subframes contain no DL payload), then rounding up to full thousand.
Simulation method to derive minimum test time:
With a level, corresponding a throughput at the test limit (here 30 % or 70 % of the max. throughput) the preliminary throughput versus time converges towards the final throughput. The allowance of ± 2% throughput variation around the above mentioned level is predefined by RAN5 to find the minimum test time. The allowance of ± 2% maps through the function "final throughput versus level" into a throughput corridor. The minimum test time is achieved when the preliminary throughput escapes the corridor the last time. The two functions "final throughput versus level" and "preliminary throughput versus time" are simulation results, which are done individual for each demodulation scenario. 
In the case where the throughput does not converge across all the seeds used in the simulation within a reasonable time duration, then the throughput corridor is expanded to +/- 3.5% of the target throughput to see if the all the seeds converge. In order to account for the additional throughput variation, a SNR uncertainty due to finite test time term is added to the overall MU calculation.
The entire procedure is summarized as below.
G.1.5.0_1	Minimum Test Time procedure for PDSCH scenarios with 30% or 70% Throughput requirement
1.	Run the PDSCH simulations for an extended period of time at the SNR of interest for multiple seeds.
2.	The minimum test time is determined by the time it took the throughput curve to settle within +/- 2% of the target throughput value across all seeds. 
3. 	If the throughput does not settle within the +/- 2% throughput limit within a reasonable amount of time for any seed, expand the threshold to +/- 3.5% of the target throughput value.
4.	To account for the additional 1.5% throughput variation, determine from the Throughput vs SNR curve, what is the SNR delta corresponding to this 1.5 % throughput increase.
5.	That SNR value is the added SNR uncertainty due to finite test time.

G.1.5.0_2	Minimum Test Time procedure for PDSCH and PDCCH scenarios with 1% BLER requirement

1. Run the PDSCH simulations for an extended period of time at the SNR of interest for multiple seeds.
2. The minimum test time is determined by the time it took the residual BLER curve to converge within +/- 10% of the target 1% residual BLER (i.e within 0.9% and 1.1% BLER) across all seeds. 
3. If the residual BLER does not converge within the +/- 10% of the 1% target limit within a reasonable amount of time for any seed, increase SNR in steps of 0.1 dB and rerun the simulations within the same target BLER limit.
4. The additional delta SNR required to meet the residual BLER convergence limit is the added SNR uncertainty due to finite test time.
5. This SNR uncertainty due to finite test time would be one of the MU term in the overall MU calculation


Figure G.1.5-1: Simulation method to derive minimum test time

Table G.1.5-1: Minimum Test time for PDSCH demodulation
	TDD UL-DL pattern
	Reference Channel
	Propagation condition
	Demodulation scenario (doppler speed)
	Minimum number of active subframes (MNAS)
	MNAS to MNS Scaling factor (Note 3)
	Minimum Number of Subframes
(MNS) after rounding up to nearest thousand

MNS=

	NA
	R.PDSCH.1-8.1 FDD
	HST-750
	750 Hz
	6000 (Note 1)
	1.0526
	6400

	NA
	R.PDSCH.1-8.2 FDD
	HST-972
	972 Hz
	6000 (Note 1)
	1.0526
	6400

	NA
	R.PDSCH.1-8.1 FDD
	TDLC300-600
	600 Hz
	8000 (Note 1)
	1.0526
	9000

	NA
	R.PDSCH.1-1.1 FDD
	TDLB100-400
	400 Hz
	10000 (Note 1)
	1.0526
	11000

	NA
	R.PDSCH.1-1.1 HD-FDD
	TDLB100-400
	400 Hz
	10000 (Note 1)
	1.3333
	14000

	NA
	R.PDSCH.1-1.2 FDD, R.PDSCH.1-2.1 FDD, R.PDSCH.1-5.1 FDD,
R.PDSCH.5-1.1 FDD
	TDLC300-100
	100 Hz
	20000 (Note 1)
	1.0526
	22000

	NA
	R.PDSCH.1-1.2 HD-FDD
	TDLC300-100
	100 Hz
	20000 (Note 1)
	1.3333
	27000

	NA
	[bookmark: _Hlk18617447]R.PDSCH.1-1.3 FDD, R.PDSCH.1-2.2 FDD, R.PDSCH.1-2.3 FDD, R.PDSCH.1-2.4 FDD, R.PDSCH.1-2.5 FDD, R.PDSCH.1-3.1 FDD, R.PDSCH.1-3.2 FDD, R.PDSCH.1-3.3 FDD, R.PDSCH.1-3.4 FDD, R.PDSCH.1-4.1 FDD,
R.PDSCH.1-4.2 FDD,
R.PDSCH.1-12.1 FDD, R.PDSCH.2-1.1 FDD,
R.PDSCH.5-1.2 FDD
	TDLA30-10
	10 Hz
	75000 (Note 1)
	1.0526
	79000

	NA
	R.PDSCH.1-1.3 HD-FDD,
R.PDSCH.1-1.4 HD-FDD,
R.PDSCH.1-1.5 HD-FDD,
R.PDSCH.1-2.1 HD-FDD
	TDLA30-10
	10 Hz
	75000 (Note 1)
	1.3333
	100000

	NA
	R.PDSCH.1-7.1 FDD, R.PDSCH.1-7.2 FDD
	TDLA30-10
	10 Hz
	75000 (Note 1)
	1.25
	94000

	NA
	R.PDSCH.1-17.1 FDD
	TDLD30-5
	5 Hz
	[40000] (Note 1)
	1.0526
	[43000]

	NA
	R.PDSCH.1-8.3 FDD,
R.PDSCH.1-13.1 FDD,
R.PDSCH.1-13.2 FDD,
R.PDSCH.1-13.3 FDD,
R.PDSCH.1-13.4 FDD,
R.PDSCH.1-13.5 FDD,
R.PDSCH.1-14.1 FDD,
R.PDSCH.1-14.2 FDD,
R.PDSCH.1-14.3 FDD,
R.PDSCH.1-14.4 FDD
	HST-SFN
	870 Hz
	30000 (Note 1)
	1.0526
	32000

	NA
	R.PDSCH.1-8.5 FDD
	HST-SFN Scheme A
HST-SFN Scheme B
	870 Hz
	[30000 (Note 1)]
	1.0526
	[32000]

	NA
	R.PDSCH.1-8.4 FDD,
R.PDSCH.1-15.1 FDD,
R.PDSCH.1-15.2 FDD,
R.PDSCH.1-15.3 FDD,
R.PDSCH.1-15.4 FDD,
R.PDSCH.1-15.5 FDD,
R.PDSCH.1-16.1 FDD,
R.PDSCH.1-16.2 FDD,
R.PDSCH.1-16.3 FDD,
R.PDSCH.1-16.4 FDD
	HST-DPS
	870 Hz
	30000 (Note 1)
	1.0526
	32000

	NA
	R.PDSCH.1-9.1 FDD,
R.PDSCH.1-9.2 FDD,
R.PDSCH.1-9.3 FDD,
R.PDSCH.1-9.4 FDD,
R.PDSCH.1-9.5 FDD,
R.PDSCH.1-10.1 FDD,
R.PDSCH.1-10.2 FDD
	TDLA30-10
	10Hz
	75000 (Note 1)
	1.0526
	79000

	FR1.15-1
	R.PDSCH.1-1.1 TDD, R.PDSCH.1-1.2 TDD
	TDLA30-10
	10Hz
	75000 (Note 1)
	2.8571
	215000

	FR1.15-1
	R.PDSCH.1-2.1 TDD,
R.PDSCH.1-2.2 TDD,
R.PDSCH.1-2.3 TDD,
R.PDSCH.1-2.4 TDD,
R.PDSCH.1-2.5 TDD,
R.PDSCH.1-3.1 TDD,
R.PDSCH.1-3.2 TDD,
R.PDSCH.1-3.3 TDD
	TDLA30-10
	10Hz
	75000 (Note 1)
	2.8571
	215000

	[bookmark: _Hlk18617620]FR1.30-1A
	R.PDSCH.2-1.1 TDD,
R.PDSCH.2-1.5 TDD
	TDLB100-400
	400 Hz
	10000 (Note 1)
	1.2903
	13000

	FR1.30-1
	R.PDSCH.2-1.2 TDD, R.PDSCH.2-2.1 TDD, R.PDSCH.2-7.1 TDD,
R.PDSCH.2-26.1 TDD,
R.PDSCH.7-1.1 TDD
	TDLC300-100
	100 Hz
	20000 (Note 1)
	1.2903
	26000

	FR1.30-1
	R.PDSCH.2-2.2 TDD, R.PDSCH.2-2.3 TDD, R.PDSCH.2-2.4 TDD, R.PDSCH.2-2.5 TDD, R.PDSCH.2-3.1 TDD, R.PDSCH.2-3.2 TDD, R.PDSCH.2-3.3 TDD, R.PDSCH.2-3.4 TDD,
R.PDSCH.2-3.5 TDD, R.PDSCH.2-4.1 TDD,
R.PDSCH.2-4.3 TDD,
R.PDSCH.7-1.2 TDD
	TDLA30-10
	10 Hz
	75000 (Note 1)
	1.2903
	97000

	FR1.30-1
	R.PDSCH.2-1.3 TDD
	TDLA30-10
	10 Hz
	75000 (Note 1)
	1.4815
	112000

	FR1.30-1
	R.PDSCH.2-25.1 TDD
	TDLD30-5
	5 Hz
	[40000] (Note 1)
	1.2903
	[52000]

	FR1.30-2
	R.PDSCH.2-5.1 TDD
	TDLA30-10
	10 Hz
	75000 (Note 1)
	1.2903
	97000

	FR1.30-2
	R.PDSCH.2-17.1 TDD
	TDLA30-10
	10 Hz
	75000 (Note 1)
	5
	375000

	FR1.30-3
	[bookmark: _Hlk18618539]R.PDSCH.2-6.1 TDD
	TDLA30-10
	10 Hz
	75000 (Note 1)
	1.4815
	112000

	FR1.30-4
	R.PDSCH.2-9.1 TDD
	TDLA30-10
	10 Hz
	75000 (Note 1)
	1.2903
	97000

	FR1.30-5
	R.PDSCH.2-11.1 TDD
	TDLB100-400
	400Hz
	10000 (Note 1)
	1.2903
	13000

	FR1.30-6
	R.PDSCH.2-12.1 TDD
	TDLB100-400
	400Hz
	10000 (Note 1)
	1.2903
	13000

	FR1.30-1
	R.PDSCH.2-10.1 TDD
	HST-1000
	1000 Hz
	15000 (Note 1)
	1.4815
	23000

	FR1.30-1
	R.PDSCH.2-10.1 TDD
	HST-1667
	1667 Hz
	15000 (Note 1)
	1.4815
	23000

	FR1.30-1
	R.PDSCH.2-10.4 TDD,
R.PDSCH.2-19.1 TDD,
R.PDSCH.2-19.2 TDD,
R.PDSCH.2-19.3 TDD,
R.PDSCH.2-19.4 TDD,
R.PDSCH.2-19.5 TDD,
R.PDSCH.2-20.1 TDD,
R.PDSCH.2-20.2 TDD,
R.PDSCH.2-20.3 TDD,
R.PDSCH.2-20.4 TDD,
R.PDSCH.2-20.5 TDD,
R.PDSCH.2-21.1 TDD
	HST-SFN
	1667 Hz
	30000 (Note 1)
	1.4815
	45000

	FR1.30-1
	R.PDSCH.2-10.5 TDD,
 R.PDSCH.2-22.1 TDD,
R.PDSCH.2-22.2 TDD,
R.PDSCH.2-22.3 TDD,
R.PDSCH.2-22.4 TDD,
R.PDSCH.2-22.5 TDD,
R.PDSCH.2-23.1 TDD,
R.PDSCH.2-23.2 TDD,
R.PDSCH.2-23.3 TDD,
R.PDSCH.2-23.4 TDD,
R.PDSCH.2-23.5 TDD,
R.PDSCH.2-24.1 TDD
	HST-DPS
	1667 Hz
	30000 (Note 1)
	1.4815
	45000

	FR1.30-1
	R.PDSCH.2-30.1 TDD
	HST-SFN Scheme A
HST-SFN Scheme B
	1667 Hz
	[30000 (Note 1)]
	1.4815
	[45000]

	FR1.30-1
	R.PDSCH.2-13.1 TDD,
R.PDSCH.2-13.2 TDD,
R.PDSCH.2-13.3 TDD,
R.PDSCH.2-13.4 TDD,
R.PDSCH.2-13.5 TDD,
R.PDSCH.2-14.1 TDD,
R.PDSCH.2-14.2 TDD,
R.PDSCH.2-14.3 TDD,
R.PDSCH.2-14.4 TDD,
R.PDSCH.2-14.5 TDD,
R.PDSCH.2-15.1 TDD
	TDLA30-10
	10 Hz
	75000 (Note 1)
	1.2903
	97000

	FR1.30-7
	R.PDSCH.2-18.1 TDD,
R.PDSCH.2-18.2 TDD,
R.PDSCH.2-18.3 TDD,
R.PDSCH.2-18.4 TDD
	TDLA30-10
	10 Hz
	[75000] (Note 1)
	1.2903
	[97000]

	FR2.60-1
	R.PDSCH.4-1.1 TDD
	TDLA30-75
	75 Hz
	20000 (Note 2)
	1.33
	27000

	FR2.120-1A
	R.PDSCH.5-1.1 TDD
	TDLC60-300
	300 Hz
	10000 (Note 2)
	1.25
	13000

	FR2.120-1
	R.PDSCH.5-2.1 TDD, R.PDSCH.5-2.2 TDD, R.PDSCH.5-2.3 TDD, R.PDSCH.5-3.1 TDD
	TDLA30-300
	300 Hz
	10000 (Note 2)
	1.25
	13000

	FR2.120-1
	R.PDSCH.5-1.2 TDD
	TDLA30-75
	75 Hz
	20000 (Note 2)
	1.25
	25000

	FR2.120-2
	R.PDSCH.5-4.1 TDD, R.PDSCH.5-5.1 TDD, R.PDSCH.5-5.2 TDD, R.PDSCH.5-6.1 TDD
	TDLA30-75
	75 Hz
	20000 (Note 2)
	1.33
	27000

	FR2.120-1
	R.PDSCH.5-10.1 TDD
	TDLD30-75
	75 Hz
	20000 (Note 2)
	1.26
	26000

	Note 1:	MNAS determined by simulations.
Note 2:	For cases where MNS is not determined by simulations, use same MNAS as the similar case simulated (same doppler speed)
Note 3:	MNS/MNAS ratio decided by scheduling pattern and is ratio of all slots to DL slots.



Table G.1.5-1a: Minimum Test time for PDSCH demodulation with 1% BLER
	TDD UL-DL pattern
	Reference Channel
	Propagation condition
	Demodulation scenario (doppler speed)
	Minimum number of active subframes (MNAS)
	MNAS to MNS Scaling factor (Note 3)
	Minimum Number of Subframes
(MNS) after rounding up to nearest thousand

MNS=

	NA
	R.PDSCH.1-11.1 FDD
R.PDSCH.1-11.2 FDD
	TDLA30-10
	10 Hz
	70000 (Note 1)
	1.1111
	78000

	FR1.30-1
	R.PDSCH.2-16.1 TDD
R.PDSCH.2-16.2 TDD
	TDLA30-10
	10 Hz
	70000 (Note 1)
	1.6667
	117000

	Note 1:	MNAS determined by simulations.
Note 2:	For cases where MNS is not determined by simulations, use same MNAS as the similar case simulated (same doppler speed).
Note 3:	MNS/MNAS ratio decided by scheduling pattern (how much time is required to collect required number of active DL SFs).



Table G.1.5-2: Minimum Test time for PDCCH demodulation
	Reference Channel
	Demodulation scenario (doppler speed)
	Minimum number of active subframes
(MNAS)
	MNAS to MNS Scaling factor (Note 3)
	Minimum Number of Subframes
(MNS) after rounding up to nearest thousand

MNS=

	R.PDCCH 1-1.1 FDD, R.PDCCH.1-1.3 FDD, R.PDCCH.1-2.1 FDD, R.PDCCH.1-2.2 FDD, R.PDCCH.1-2.3 FDD, R.PDCCH.1-2.4 FDD, R.PDCCH.1-2.5 FDD, R.PDCCH.1-2.6 FDD
	10, 100, 400 Hz
	100000 (Note 1)
	1.0526
	106000

	R.PDCCH.2-1.1 TDD, R.PDCCH.2-1.2 TDD, R.PDCCH.2-2.1 TDD, R.PDCCH.2-1.3 TDD, R.PDCCH.2-1.5 TDD, R.PDCCH.2-1.6 TDD
	10, 100, 400 Hz
	100000 (Note 1)
	1.2903
	130000

	R.PDCCH.5-1.1 TDD, R.PDCCH.5-1.2 TDD, R.PDCCH.5-1.3 TDD, R.PDCCH.5-2.1 TDD
	75, 300 Hz
	100000 (Note 2)
	1.25
	130000

	R.PDCCH.1-2.4 FDD+ R.PDCCH.1-2.7 FDD
	10Hz
	100000 (Note 1)
	2 (Note 4)
	200000

	R.PDCCH.2-1.2 TDD+ R.PDCCH.2-1.4 TDD
	100 Hz
	100000 (Note 1)
	2.666 (Note 4)
	267000

	R.PDCCH.5-1.2 TDD, R.PDCCH.5-1.4 TDD
	300 Hz
	100000 (Note 2)
	2.58 (Note 4)
	258000

	Note 1:	MNAS determined by simulations.
Note 2:	For cases where MNS is not determined by simulations, use same MNAS as the similar case simulated (same doppler speed)
Note 3:	MNS/MNAS ratio decided by scheduling pattern and is ratio of all slots to DL slots.
Note 4:	For power saving, MNS/MNAS ratio decided by scheduling pattern and DRX configuration, and is ratio of all slots  in both DRX active time and DRX inactive time to DL slots in DRX active time.



[bookmark: _Toc27479754][bookmark: _Toc36058953][bookmark: _Toc44067887][bookmark: _Toc52716814][bookmark: _Toc58239466][bookmark: _Toc68247057][bookmark: _Toc75790374]G.2	Theory to derive the numbers for statistical testing (informative)

<< End of Changes >>
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