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Introduction
In this contribution, test set-up for PDCCH demodulation test cases discussed:
· Test Metric
· General configuration (CHBW &SCS, MIMO, TDD DL-UL)
· Aggregation level 
· CORESET configurations (cce-REG-MappingType, CORESET BW, Time duration, Bundle size, precoderGranularity, pdcch-DMRS-ScramblingID)
· DCI format & payload size
Discussion
In Rel-15, for control channel, below physical layer features introduced as mandatory:
	Components

	1) One UE-specific configured CORESET per BWP per cell in addition to CORESET0

	- CORESET resource allocation of 6RB bit-map and duration of 1 – 3 OFDM symbols for FR1

	- For type 1 CSS without dedicated RRC configuration and for type 0, 0A, and 2 CSSs, CORESET resource allocation of 6RB bit-map and duration 1-3 OFDM symbols for FR2

	- For type 1 CSS with dedicated RRC configuration and for type 3 CSS, UE specific SS, CORESET resource allocation of 6RB bit-map and duration 1-2 OFDM symbols for FR2

	- REG-bundle sizes of 2/3 RBs or 6 RBs

	- Interleaved and non-interleaved CCE-to-REG mapping

	- Precoder-granularity of REG-bundle size 

	- PDCCH DMRS scrambling determination

	- Single TCI state for a CORESET configuration

	2) CSS and USS configurations for unicast PDCCH transmission per BWP per cell

	- PDCCH aggregation levels 1, 2, 4, 8, 16

	- For type 1 with dedicated RRC configuration, type 3, and UE-SS, the monitoring occasion is within the first 3 OFDM symbols of a slot

	- For type 1 without dedicated RRC configuration and for type 0, 0A, and 2, the monitoring occasion can be any OFDM symbol(s) of a slot

	3) Monitoring DCI formats 0_0, 1_0, 0_1, 1_1

	4) Number of PDCCH blind decodes per slot with a given SCS follows Case 1-1 table

	5) Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot per scheduled CC

	6) Processing one of RA-RNTI or SI-RNTI or P-RNTI or C-RNTI in a slot per scheduled CC



From RAN4 performance requirements perspective, test cases need to be introduced covering above essential physical layer features.  
Test Metric
Similar as LTE, the probability of successful decoding control channel is import. It’s straightforward to reuse LTE test metric Pm-dsg (the average probability of a missed downlink scheduling grant) for control channel test.
Proposal1: reusing LTE test metric Pm-dsg for NR PDCCH test cases, test point [1%].

General configuration
CHBW &SCS, for control channel similar as data transmission, 15 kHz and 30 kHz supported for FR1, 60 kHz and 120 kHz supported for FR2. In order to ensure test coverage, below combination proposed:
· FR1 FDD: {10MHz,15kHz}, {5MHz, 15kHz}
· FR1 TDD: {40MHz, 30kHz}, {20MHz, 30kHz}
· FR2 TDD: {100MHz, 120kHz},{100MHz,60kHz} 
MIMO configuration, we preferred focused on 2Tx in Rel-15.
For TDD DL-UL configuration, in LTE phase Uplink downlink configuration 0 (DSUUU) was used to ensure enough uplink sub-frames for ACK, NACK feedback.

CCE size
For NR, 1, 2, 4, 8, 16 CCE size supported with corresponding aggregation levels. Different test cases are required to cover above CCE sizes, this parameter can be considered together with payload size. Large CCE size can be considered with larger BWP BW which has more DIC bits.
Proposal 2: Different CCE size can be used for different BWP BW, CCE size {2, 4, 8} can be prioritized for initial simulation.

CORESET configurations
For CORE set configurations, several parameters need to be decided as below:
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CORESET BW need to follow the granularity of 6RBs, also pending on channel BW. In general, CORESET BW should close to full allocation of BWP BW as much as possible, meanwhile as integer number of 6.
Time duration of CORESET can be {1, 2, 3} symbols, different time duration can be covered with different channel BW.
CCE-to-REG mapping, both interleaved and non-interleaved supported. For non-interleaved type, REG bundle Size (L) equals to 6. For interleaved, L can be {2, 3, 6} pending on time duration length. For interleave size R can be {2,3,6}
CORESET-shift-index (shift) and PDCCH-DMRS-Scrambling-ID can be configured as 0.
CORESET-precoder-granularity can be equals to bundle size L.
Proposal 4: For COREST configurations, below candidate options can be covered by test cases
· CORESET BW: Pending on configured CHBW and SCS during test cases, close to full allocation BWP BW with the granularity of 6RBs.
· Time duration: {1,2} can be covered with different channel BW
· CCE-to-REG mapping: Both Interleaved and non-interleaved need to be covered
· Bundle size L =6 for non-interleaved; Interleaved: L = 2 for symbol length 1 and 2; L=3 for symbol length 3
· Interleaved size R =2
· Precoder granularity equals to bundle size L
· CORESET-shift-index (shift) and PDCCH-DMRS-Scrambling-ID can be configured as 0.

DCI format & payload size
As agreed in previous RAN4 meeting, both DCI format 1_0 and DCI format 1_1 will be considered. Payload size of DCI format 1_0, 1_1 are pending on transmission BW of BWP as summarized below:
· DCI format 1_0: 28 bits +then overall around 40bits
· DCI format 1-1: 43~65 bits +  
Based on above analysis, below test cases were proposed:
Proposal 5: Detailed test case list
FR1: FDD
	DCI 
	CHBW &SCS
	MIMO
	 CCE size 
	CORESET BW
	Time duration
	CCE mapping type
	Fading channel

	DCI 1-0   37 bits
	5MHz &15kHz
	2Tx2RX, 2Tx4Rx
	2
	24
	2
	Non-Interleaved
	FFS 

	DCI 1-1   76 bits
	10MHz &15kHz
	2Tx2RX, 2Tx4Rx
	4
	48
	2
	Non-Interleaved
	FFS


FR1: TDD
	
	CHBW &SCS
	MIMO
	 CCE size 
	CORESET BW
	Time duration
	CCE mapping type
	Fading channel

	DCI 1-0   39 bits
	20MHz &30kHz
	2Tx2RX, 2Tx4Rx
	4
	48
	2
	Interleaved
	FFS

	DCI 1-1   76 bits
	40MHz &30kHz
	2Tx2RX, 2Tx4Rx
	8
	96/102
	1
	Interleaved
	FFS


FR2:
	
	CHBW &SCS
	MIMO
	 CCE size 
	CORESET BW
	Time duration
	CCE mapping type
	Fading channel

	DCI 1-0   40 bits
	100MHz &120kHz
	2Tx2RX
	4
	48/60
	2
	Interleaved
	FFS

	DCI 1-1   79 bits
	100MHz &60kHz
	2Tx2RX
	8
	96/126
	1
	Interleaved
	FFS



Conclusion
In this contribution, test set-up for PDCCH demodulation test cases discussed.
Proposal 1: reusing LTE test metric Pm-dsg for NR PDCCH test cases, test point [1%].
Proposal 2 Different CCE size can be used for different BWP BW, CCE size {2, 4,8} can be prioritized for initial simulation.
Proposal 3: General configuration:
· MIMO TxRx: FR1: 2Tx2Rx, 2Tx4Rx; FR2: 2Tx2Rx
· CHBW&SCS:
· FR1 FDD: {10MHz,15kHz}, {5MHz, 15kHz}
· FR1 TDD: {40MHz, 30kHz}, {20MHz, 30kHz}
· FR2 TDD: {100MHz, 120kHz},{100MHz,60kHz} 
· TDD DL-UL configuration: similar as LTE DL-UL configuration 0 (DSUUU)
Proposal 4: For COREST configurations, below candidate options can be covered by test cases
· CORESET BW: Pending on configured CHBW and SCS during test cases, close to full allocation BWP BW with the granularity of 6RBs.
· Time duration: {1,2,3} can be covered with different channel BW
· CCE-to-REG mapping: Both Interleaved and non-interleaved need to be covered
· Bundle size L =6 for non-interleaved; Interleaved: L = 2 for symbol length 1 and 2; L=3 for symbol length 3
· Interleaved size R =2
· Precoder granularity equals to bundle size L
· CORESET-shift-index (shift) and PDCCH-DMRS-Scrambling-ID can be configured as 0.
Furthermore, a detailed test case list proposed in table above.
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image1.emf
ControlResourceSet ::=            SEQUENCE   {     controlResourceSetId           Contro lResourceSetId,       frequencyDomainResources         BIT   STRING   ( SIZE   (45)),     duration                 INTEGER   (1..maxCoReSetDuration),     cce - REG - MappingType             CHOICE   {        interleaved                 SEQUENCE   {         reg - BundleSize               ENUMERATED   {n2, n3, n6},         interleaverSize               ENUMERATED   {n2, n3, n6},          shiftIndex                 INTEGER (0..maxNrofPhysicalResourceBlocks - 1)                OPTIONAL     --   Need S       },        nonInterleaved                NULL     },     precoderGranularity             ENUMERATED   {sameAsREG - bundle, allContiguousRBs},     tci - StatesPDCCH - T oAddList           SEQUENCE ( SIZE   (1..maxNrofTCI - StatesPDCCH))   OF   TCI - StateId         OPTIONAL ,   --   Need N       tci - StatesPDCCH - ToReleaseList       SEQUENCE ( SIZE   (1..maxNrofTCI - StatesPDCCH))   OF   TCI - StateId         OPTIONAL ,   --   Need N   tci - PresentInDCI             ENUMERATED   {enabled}                           OPTIONAL ,    --   Need S     pdcch - DMRS - ScramblingID           INTEGER   (0..65535)                           OPTIONAL ,    --   Need S     ...   }  


