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Background
During RAN4#88Bis meeting, the first draft specification for TS 38.101-4 [1] was approved by merging all approved TPs. and way forward for NR PDCCH [2] were agreed. According to new agreements [2], we update section 5.3 of TS 38.101-4 for NR FR1 PDCCH performance requirements based on the available draft specification 38.101-4[1].
Discussion
The following new agreements were made during RAN4#88Bis Chengdu meeting, the corresponding parts are updated in the text proposal part:
· Use AL=4 for test case 12 with both 2Rx and 4Rx

· Use AL=8 for 2Rx and AL=4 for 4Rx for test case 13

· Introduce test cases for AL=16 with 2Rx

· Use REG bundling size = 6 and interleave size = 3 for test case 8
· Assume EPRE ratio of PDCCH_DMRS to SSS is 0dB, and EPRE ratio of the PDCCH to PDCCH_DMRS is 0dB
Still some open issues are left:

· FFS for introducing test cases with AL=16 for 4Rx

· Test case 6 and 7:
· Option 1: REG bundling size = 2 CORESET RB = 96 for both 2Rx and 4Rx

· Option 2: REG bundling size = 6 for 4Rx
Summary
As per the agreements reached in RAN4#88Bis, we updated the text proposals as shown below in revision mark for NR FR1 PDCCH performance requirements definition based on the first available TS 38.101-4 [1].
Proposal

It is proposed that the attached updated text proposal is included in TS 38.101-4.
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TEXT PROPOSAL:
5.3 
PDCCH demodulation requirements
The receiver characteristics of the PDCCH are determined by the probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg). 

The parameters specified in Table 5.3-1 are valid for all PDCCH tests unless otherwise stated.
Table 5.3-1: Common test Parameters

	Parameter
	Unit
	Value

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	1

	
	SSB periodicity
	ms
	20

	PDCCH configuration
	Slots for PDCCH monitoring
	
	TBD

	
	Number of PDCCH candidates
	
	TBD

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	CSI-RS resource 1: 4
CSI-RS resource 2: 8
CSI-RS resource 3: 4
CSI-RS resource 4: 8

	
	Number of CSI-RS ports (X)
	
	1

	
	CDM Type
	
	No CDM

	
	Density (ρ)
	
	3

	
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20

30 kHz SCS: 40

	
	CSI-RS offset
	Slots
	15 kHz SCS:

10 for CSI-RS resource 1 and 2

11 for CSI-RS resource 3 and 4

30 kHz SCS:

20 for CSI-RS resource 1 and 2

21 for CSI-RS resource 3 and 4

	Precoding configuration
	
	SP Type I, Random per slot with REG bundling granularity for number of Tx larger than 1

	Symbols for all unused REs
	
	OCNG in Annex A.5

	



5.3.1
1RX requirements (Void)

5.3.2
2RX requirements
5.3.2.1
FDD

The parameters specified in Table 5.3.2.1-1 are valid for all FDD tests unless otherwise stated.

Table 5.3.2.1-1: Test Parameters

	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	CCE to REG mapping type
	
	nonInterleaved

	REG bundle size
	
	6

	Shift index
	
	0


5.3.2.1.1
1 Tx Antenna performances

For the parameters specified in Table 5.3.2.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.2.1.1-1. The downlink physical setup is in accordance with Annex C.3.1.

Table 5.3.2.1.1-1: Minimum performance for PDCCH with 15 kHz SCS

	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24
	2
	2
	R.PDCCH. 1-2.1 FDD
	TDLA30-10
	1x2 Low
	1
	[8.2]

	2
	10 MHz
	24
	2
	2
	R.PDCCH. 1-2.3 FDD
	TDLC300-100
	1x2 Low
	1
	[8.1]

	3
	10 MHz
	48
	2
	4
	R.PDCCH. 1-2.4 FDD
	TDLA30-10
	1x2 Low
	1
	[5.7]

	4
	10 MHz
	48
	1
	4
	R.PDCCH.1-1.1 FDD 
	TDLA30-10
	1x2 Low
	1
	[4.6]

	5
	10MHz
	48
	2
	16
	R.PDCCH. 1-2.6 FDD
	TDLA30-10
	1x2 Low
	1
	TBD


5.3.2.1.2
2 Tx Antenna performances

For the parameters specified in Table 5.3.2.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.2.1.2-1. The downlink physical setup is in accordance with Annex C.3.1.

Table 5.3.2.1.2-1: Minimum performance for PDCCH with 15 kHz SCS

	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24
	2
	4
	R.PDCCH. 1-2.2 FDD
	TDLC300-100
	2x2 Low
	1
	[1.6]

	2
	10 MHz
	48
	2
	8
	R.PDCCH. 1-2.5 FDD
	TDLC300-100
	2x2 Low
	1
	[-1.6]

	3
	10 MHz
	48
	1
	8
	R.PDCCH.1-1.3 FDD
	TDLA30-10
	2x2 Low
	1
	TBD


5.3.2.2
TDD
The parameters specified in Table 5.3.2.2-1 are valid for all TDD tests unless otherwise stated.

Table 5.3.2.2-1: Test Parameters

	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	TDD UL-DL pattern
	
	FR1.30-1

	CCE to REG mapping type
	
	interleaved

	Interleaver size
	
	3

	REG bundle size
	
	2
	6

	Shift Index
	
	0


5.3.2.2.1
1 Tx Antenna performances

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 5.3.2.2.1-1. The downlink physical setup is in accordance with Annex C.3.1.

Table 5.3.2.2.1-1: Minimum performance for PDCCH with 30 kHz SCS

	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 MHz
	102
	1
	2
	R.PDCCH. 2-1.1 TDD
	TDLA30-10
	1x2 Low
	1
	[7.0]

	2
	40 MHz
	102
	1
	4
	R.PDCCH. 2-1.2 TDD
	TDLC300- 100
	1x2 Low
	1
	[3.2]

	3
	40 MHz
	48
	2
	16
	R.PDCCH. 2-2.1 TDD
	TDLC300- 100
	1x2 Low
	1
	[-4.5]


5.3.2.2.2
2 Tx Antenna performances

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 5.3.2.2.2-1. The downlink physical setup is in accordance with Annex C.3.1.

Table 5.3.2.2.2-1: Minimum performance for PDCCH with 30kHz SCS

	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 MHz
	90
	1
	8
	R.PDCCH. 2-1.3 TDD
	TDLC300-100
	2x2 Low
	1
	TBD


5.3.3
4RX requirements
5.3.3.1
FDD

The parameters specified in Table 5.3.3.1-1 are valid for all FDD tests unless otherwise stated.

Table 5.3.3.1-1: Test Parameters

	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	CCE to REG mapping type
	
	nonInterleaved

	REG bundle size
	
	6

	Shift index
	
	0


5.3.3.1.1
1 Tx Antenna performances

For the parameters specified in Table 5.3.3.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.3.1.1-1. The downlink physical setup is in accordance with Annex C.3.1.

Table 5.3.3.1.1-1: Minimum performance for PDCCH with 15 kHz SCS

	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24
	2
	2
	R.PDCCH. 1-2.1 FDD
	TDLA30-10
	1x4 Low
	1
	[2.1]

	2
	10 MHz
	24
	2
	2
	R.PDCCH. 1-2.3 FDD
	TDLC300- 100
	1x4 Low
	1
	[2.3]

	3
	10 MHz
	48
	2
	4
	R.PDCCH. 1-2.4 FDD
	TDLA30-10
	1x4 Low
	1
	[0.0]

	4
	10 MHz
	48
	1
	4
	R.PDCCH.1-1.1 FDD 
	TDLA30-10
	1x4 Low
	1
	TBD


5.3.3.1.2
2 Tx Antenna performances

For the parameters specified in Table 5.3.3.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.3.1.2-1. The downlink physical setup is in accordance with Annex C.3.1.

Table 5.3.3.1.2-1: Minimum performance for PDCCH with 15 kHz SCS

	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24
	2
	4
	R.PDCCH. 1-2.2 FDD
	TDLC300-100
	2x4 Low
	1
	TBD

	2
	10 MHz
	48
	2
	8
	R.PDCCH. 1-2.5 FDD
	TDLC300-100
	2x4 Low
	1
	[-4.9]

	3
	10 MHz
	48
	1
	4
	R.PDCCH.1-1.3 FDD
	TDLA30-10
	2x4 Low
	1
	TBD


5.3.3.2
TDD
The parameters specified in Table 5.3.3.2-1 are valid for all TDD tests unless otherwise stated.

Table 5.3.3.2-1: Common Test Parameters

	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	TDD UL-DL pattern
	
	FR1.30-1

	CCE to REG mapping type
	
	interleaved

	Interleaver size
	
	3

	REG bundle size
	
	2
	6

	Shift Index
	
	0


5.3.3.2.1
1 Tx Antenna performances

For the parameters specified in Table 5.3.3.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.3.2.1-1. The downlink physical setup is in accordance with Annex C.3.1.

Table 5.3.3.2.1-1: Minimum performance for PDCCH with 30 kHz SCS

	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


5.3.3.2.2
2 Tx Antenna performances

For the parameters specified in Table 5.3.3.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.3.2.2-1. The downlink physical setup is in accordance with Annex C.3.1.

Table 5.3.3.2.2-1: Minimum performance for PDCCH with 30 kHz SCS

	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 MHz
	90
	1
	8
	TBD
	TDLC300-100
	2x4 Low
	1
	TBD


*********************End of change*****************
