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Background
As per [1], in this paper, we provide our simulation results for PDCCH and PBCH requirements. Additionally, we share our views on PDCCH aggregation levels for test. 
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PDCCH requirements 
The PDCCH BLER-SNR curve are shown in Figure 2-1. Summary of simulation results are shown in Table 2-1~Table 2-3. Simulation assumptions are shown in Table 5-1 and 5-2 in Appendix.
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Figure 2-1: BLER-SNR curve for PDCCH
Table 2-1: Summary of simulation results for FDD 15kHz SCS FR1
	1Rx UE or 2Rx UE
	CBW (MHz)
	RB size
	duration
	AL
	Propagation condition
	Antenna configuration
	Reference from TS38.101-4
	Ideal SNR@1% of BLER
	Impairment SNR@1% of BLER

	1Rx UE
	10
	48
	2
	4
	TDLA30-10
	1x1
	5.3.2.1.1-1 Test 3 (R.PDCCH.1-2.4 FDD)
	12.8
	14.8

	 1Rx UE
	10
	48
	1
	8
	TDLA30-10
	2x1 low
	5.3.2.1.2-1 Test 3 (R.PDCCH.1-1.3 FDD)
	2.5
	4.5

	2Rx UE
	10
	48
	2
	4
	TDLA30-10
	1x2 low
	5.3.2.1.1-1 Test 3 (R.PDCCH.1-2.4 FDD)
	Reuse
	Reuse

	2Rx UE
	10
	48
	1
	8
	TDLA30-10
	2x2 low
	5.3.2.1.2-1 Test 3 (R.PDCCH.1-1.3 FDD)
	Reuse
	Reuse



Table 2-2: Summary of simulation results for TDD 30kHz FR1
	1Rx UE or 2Rx UE
	CBW (MHz)
	RB size
	duration
	AL
	Propagation condition
	Antenna configuration
	Reference from TS38.101-4
	Ideal SNR@1% of BLER
	Impairment SNR@1% of BLER

	1Rx UE
	20
	48
	2
	4
	TDLC300-100
	1x1
	5.3.2.2.1-1 Test 2 (R.PDCCH.2-1.2 TDD)
	5.8
	7.8

	1Rx UE
	20
	48
	2
	8
	TDLC300-100
	2x1 low
	5.3.2.2.2-1 Test 1 (R.PDCCH.2-1.3 TDD)
	-0.1
	1.9

	2Rx UE
	20
	48
	2
	4
	TDLC300-100
	1x2 low
	5.3.2.2.1-1 Test 2 (R.PDCCH.2-1.2 TDD)
	0.3
	2.3

	2Rx UE
	20
	48
	2
	8
	TDLC300-100
	2x2 low
	5.3.2.2.2-1 Test 1 (R.PDCCH.2-1.3 TDD)
	-0.1
	1.9



Table 2-3: Summary of simulation results for TDD 120kHz FR2
	1Rx UE or 2Rx UE
	CBW (MHz)
	RB size
	duration
	AL
	Propagation condition
	Antenna configuration
	Reference from TS38.101-4
	Ideal SNR@1% of BLER
	Impairment SNR@1% of BLER

	2Rx UE
	100
	60
	1
	4
	TDLA30-300
	1x2 low
	7.3.2.2.1-1 Test 1-2 (R.PDCCH. 5-1.2 TDD)
	Reuse
	Reuse

	2Rx UE
	100
	60
	1
	8
	TDLA30-75
	2x2 low
	7.3.2.2.2-1 Test 2-1 (R.PDCCH.5-1.3 TDD)
	Reuse
	Reuse



PBCH requirements
The PBCH BLER-SNR curve are shown in Figure 2-2. Summary of simulation results are shown in Table 2-4.
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Figure 2-2: BLER-SNR curve for PBCH
Table 2-4: Summary of simulation results for PBCH
	1Rx UE or 2Rx UE
	BW / SSB SCS
	Propagation condition
	Antenna configuration
	Metric (Pm-bch)
	SS/PBCK block index
	Reference from TS38.101-4
	Ideal SNR@1% of BLER
	Impairment SNR@1% of BLER

	1Rx UE
	10MHz / 15kHz
	TDLC300-100
	1x1
	1%
	Unknown
	5.4.2.1-2 Test 1
	-4.1
	-2.1

	1Rx UE
	20MHz / 30kHz
	TDLA30-10
	1x1
	1%
	Unknown
	5.4.2.2-2 Test 1
	-4.1
	-2.1

	2Rx UE
	10MHz / 15kHz
	TDLC300-100
	1x2 low
	1%
	Unknown
	5.4.2.1-2 Test 1
	Reuse
	Reuse

	2Rx UE
	10MHz / 15kHz
	TDLC300-100
	1x2 low
	1%
	Known
	5.4.2.1-3 Test 1
	Reuse
	Reuse

	2Rx UE
	20MHz / 30kHz
	TDLA30-10
	1x2 low
	1%
	Unknown
	5.4.2.2-2 Test 1
	Reuse (*1)
	Reuse (*1)

	2Rx UE
	20MHz / 30kHz
	TDLA30-10
	1x2 low
	1%
	Known
	5.4.2.2-3 Test 1
	Reuse (*1)
	Reuse (*1)

	2Rx UE
	100MHz / 120kHz
	TDLA30-300
	1x2 low
	1%
	Unknown
	7.4.2.2-2 Test 1
	Reuse
	Reuse

	2Rx UE
	100MHz / 120kHz
	TDLA30-300
	1x2 low
	1%
	Known
	7.4.2.2-3 Test 1
	Reuse
	Reuse

	2Rx UE
	100MHz / 240kHz
	TDLA30-75
	1x2 low
	1%
	Unknown
	7.4.2.2-2 Test 2
	Reuse
	Reuse

	2Rx UE
	100MHz / 240kHz
	TDLA30-75
	1x2 low
	1%
	Known
	7.4.2.2-3 Test 2
	Reuse
	Reuse

	Note 1: 	RAN4 can keep the same SNR requirements but need to change the channel bandwidth configuration.



Discussions
Only one open issue on aggregation level is left:
	Aggregation level(s)
· Option 1: Specify PDCCH demodulation requirements with AL4 and AL8.
· Option 2: Specify PDCCH demodulation requirements with AL4 or AL8.



Based on our understanding, to balance the test number and test coverage, we prefer option 1 and use AL4 for case with 1TX and use AL8 for case with 2TX
Proposal 1: Use AL4 for case with 1TX and use AL8 for case with 2TX.
Conclusion
In this contribution, we provide simulation results and share our view on open issues for PDCCH AL. The proposal is:

[bookmark: _GoBack]Proposal 1: Use AL4 for case with 1TX and use AL8 for case with 2TX.
Appendix
Table 5-1: Simulation assumptions for FDD PDCCH
	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	CCE to REG mapping type
	
	nonInterleaved

	REG bundle size
	
	6

	Shift index
	
	0



Table 5-2: Simulation assumptions for TDD PDCCH
	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	TDD UL-DL pattern
	
	FR1.30-1

	CCE to REG mapping type
	
	interleaved
	interleaved

	Interleaver size
	
	3

	REG bundle size
	
	2
	2

	Shift Index
	
	0



Reference
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