Page 1



3GPP TSG-RAN WG4 WG4 #88Bis 
R4-1813633
Chengdu, China, 08 – 12 October 2018
Source:
Huawei, HiSilicon
Title:
TP for introducing FR1 PDCCH requirements in TS 38.101-4 section 5.3
Agenda item:
7.13.1.3
Document for:
Approval
Background
During RAN4#88 meeting, specification skeleton for TS 38.101-4 [1] and way forward for NR PDCCH [2] were agreed. As per the skeleton given in [1], we draft the corresponding section 5.3 for NR FR1 PDCCH performance requirements.
Discussion
As per the approved way forward [2~3], generally there are the following tests need to be captured for NR FR1 PDCCH performance requirements:
· FDD: 10MHz BW/15kHz SCS with 1Tx, 2Tx for both 2Rx and 4Rx, i.e. 1x2 Low, 1x4 Low, 2x2 Low, 2x4 Low (total 10 test cases)
· TDD: 40MHz BW/30kHz SCS with 1Tx, 2Tx for both 2Rx and 4Rx, i.e. 1x2 Low, 1x4 Low, 2x2 Low, 2x4 Low (total 6 test cases)
One table for common test parameters is created for FDD and TDD respectively.

Different sections for single-antenna port performance and transmit diversity with 2Tx are created by following LTE structure to facilitate other cases for transmit diversity addition in the future if necessary.
Tables for minimum performance requirements with different subcarrier spacing, such as 15kHz and 30kHz, are created to distinguish performance requirements for different subcarrier spacing, and also facilitate the performance requirements addition for other subcarrier spacing in the future if necessary.

The configured DCI format and payload will be included in the Annex C that is captured in other TPs.
Summary
As per the agreements reached so far, we drafted the text proposals as shown below for NR FR1 PDCCH performance requirements definition to be defined in TS 38.101-4.
Proposal

It is proposed that the attached 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). 
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: Common Test Parameters

	Parameter
	Unit
	Single antenna port
	Transmit diversity

	cce-REG-MappingType
	
	nonInterleaved

	reg-BundleSize
	
	6

	precoderGranularity
	
	sameAsREG-bundle

	Unused RE-s and PRB-s
	
	OCNG
	OCNG

	Cell ID
	
	0
	0

	SSS transmit power
	W
	TBD
	TBD

	Downlink power allocation
	EPRE ratio of PDCCH_DMRS to SSS
EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	0
	-3
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5.3.2.1.1
Single-antenna port performance

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.3.2.

Table 5.3.2.1.1-1: Minimum performance for PDCCH with 15kHz subcarrier spacing
	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24
	2
	2
	TBD
	TBD
	TDL-A, 30ns, 10Hz
	1x2 Low
	1
	TBD

	2
	10 MHz
	24
	2
	2
	TBD
	TBD
	TDL-C, 300ns, 100Hz
	1x2 Low
	1
	TBD

	3
	10 MHz
	48
	2
	4
	TBD
	TBD
	TDL-A, 30ns, 10Hz
	1x2 Low
	1
	TBD

	4
	10 MHz
	48
	1
	[4,8]
	TBD
	TBD
	TDL-A, 30ns, 10Hz
	1x2 Low
	1
	TBD


5.3.2.1.2
Transmit diversity performance

5.3.2.1.2.1
Minimum Requirement 2 Tx Antenna Port

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 5.3.2.1.2.1-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 5.3.2.1.2.1-1: Minimum performance for PDCCH with 15kHz subcarrier spacing
	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24
	2
	4
	TBD
	TBD
	TDL-C, 300ns, 100Hz
	2x2 Low
	1
	TBD

	2
	10 MHz
	48
	2
	8
	TBD
	TBD
	TDL-C, 300ns, 100Hz
	2x2 Low
	1
	TBD

	3
	10 MHz
	48
	1
	[4,8]
	TBD
	TBD
	TDL-A, 30ns, 10Hz
	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: Common Test Parameters

	Parameter
	Unit
	Single antenna port
	Transmit diversity

	TDD-UL-DL-Pattern
	dl-UL-TransmissionPeriodicity
	
	ms5

	
	nrofDownlinkSlots
	
	7

	
	nrofDownlinkSymbols
	
	6

	
	nrofUplinkSlots
	
	2

	
	nrofUplinkSymbols
	
	4

	cce-REG-MappingType
	
	interleaved

	interleaverSize
	
	3

	reg-BundleSize
	
	2
	6

	shiftIndex
	
	0

	precoderGranularity
	
	sameAsREG-bundle

	Cell ID
	
	0
	0

	Unused RE-s and PRB-s
	
	OCNG
	OCNG

	SSS transmit power
	W
	TBD
	TBD

	Downlink power allocation
	EPRE ratio of PDCCH_DMRS to SSS
EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	0
	-3
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5.3.2.2.1
Single-antenna port performance

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.3.2.

Table 5.3.2.2.1-1: Minimum performance for PDCCH with 30kHz subcarrier spacing
	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 MHz
	102
	1
	2
	TBD
	TBD
	TDL-A, 30ns, 10Hz
	1x2 Low
	1
	TBD

	2
	40 MHz
	102
	1
	4
	TBD
	TBD
	TDL-C, 300ns, 100Hz
	1x2 Low
	1
	TBD


5.3.2.2.2
Transmit diversity performance

5.3.2.2.2.1
Minimum Requirement 2 Tx Antenna Port

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 5.3.2.2.2.1-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 5.3.2.2.2.1-1: Minimum performance for PDCCH with 30kHz subcarrier spacing
	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 MHz
	[90]
	1
	8
	TBD
	TBD
	TDL-C, 300ns, 100Hz
	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: Common Test Parameters

	Parameter
	Unit
	Single antenna port
	Transmit diversity

	cce-REG-MappingType
	
	nonInterleaved

	reg-BundleSize
	
	6

	precoderGranularity
	
	sameAsREG-bundle

	Unused RE-s and PRB-s
	
	OCNG
	OCNG

	Cell ID
	
	0
	0

	SSS transmit power
	W
	TBD
	TBD

	Downlink power allocation
	EPRE ratio of PDCCH_DMRS to SSS
EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	0
	-3
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5.3.3.1.1
Single-antenna port performance

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.3.2.

Table 5.3.3.1.1-1: Minimum performance for PDCCH with 15kHz subcarrier spacing
	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24
	2
	2
	TBD
	TBD
	TDL-A, 30ns, 10Hz
	1x4 Low
	1
	TBD

	2
	10 MHz
	24
	2
	2
	TBD
	TBD
	TDL-C, 300ns, 100Hz
	1x4 Low
	1
	TBD

	3
	10 MHz
	48
	2
	4
	TBD
	TBD
	TDL-A, 30ns, 10Hz
	1x4 Low
	1
	TBD

	4
	10 MHz
	48
	1
	[4,8]
	TBD
	TBD
	TDL-A, 30ns, 10Hz
	1x4 Low
	1
	TBD


5.3.3.1.2
Transmit diversity performance

5.3.3.1.2.1
Minimum Requirement 2 Tx Antenna Port

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 5.3.3.1.2.1-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 5.3.3.1.2.1-1: Minimum performance for PDCCH with 15kHz subcarrier spacing
	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24
	2
	4
	TBD
	TBD
	TDL-C, 300ns, 100Hz
	2x4 Low
	1
	TBD

	2
	10 MHz
	48
	2
	8
	TBD
	TBD
	TDL-C, 300ns, 100Hz
	2x4 Low
	1
	TBD

	3
	10 MHz
	48
	1
	[4,8]
	TBD
	TBD
	TDL-A, 30ns, 10Hz
	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
	Single antenna port
	Transmit diversity

	TDD-UL-DL-Pattern
	dl-UL-TransmissionPeriodicity
	
	ms5

	
	nrofDownlinkSlots
	
	7

	
	nrofDownlinkSymbols
	
	6

	
	nrofUplinkSlots
	
	2

	
	nrofUplinkSymbols
	
	4

	cce-REG-MappingType
	
	interleaved

	interleaverSize
	
	3

	reg-BundleSize
	
	2
	6

	shiftIndex
	
	0

	precoderGranularity
	
	sameAsREG-bundle

	Cell ID
	
	0
	0

	Unused RE-s and PRB-s
	
	OCNG
	OCNG

	SSS transmit power
	W
	TBD
	TBD

	Downlink power allocation
	EPRE ratio of PDCCH_DMRS to SSS
EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	0
	-3
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5.3.3.2.1
Single-antenna port performance

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.3.2.

Table 5.3.3.2.1-1: Minimum performance for PDCCH with 30kHz subcarrier spacing
	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 MHz
	102
	1
	2
	TBD
	TBD
	TDL-A, 30ns, 10Hz
	1x4 Low
	1
	TBD

	2
	40 MHz
	102
	1
	4
	TBD
	TBD
	TDL-C, 300ns, 100Hz
	1x4 Low
	1
	TBD


5.3.3.2.2
Transmit diversity performance

5.3.3.2.2.1
Minimum Requirement 2 Tx Antenna Port

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 5.3.3.2.2.1-1. The downlink physical setup is in accordance with Annex C.3.2.

Table 5.3.3.2.2.1-1: Minimum performance for PDCCH with 30kHz subcarrier spacing
	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 MHz
	[90]
	1
	8
	TBD
	TBD
	TDL-C, 300ns, 100Hz
	2x4 Low
	1
	TBD


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