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1   Background
In RAN#75, the new WI on New Radio Access Technology was approved [1]. According to the latest TU allocation [2], there are 2 TUs allocated in this meeting. In RAN4#86bis meeting, NR PDCCH demodulation requirements were discussed and agreements were captured in [3] and [4] as
· PDCCH
· At least DL scheduling grant (DCI 1_0 and/or 1_1)
In this contribution, we further discuss demodulation requirements for NR PDCCH and present some initial proposals.
2   Discussion

For NR PDCCH performance requirements, it is agreed to introduce test cases for at least DL scheduling grant (DCI 1_0 and/or 1_1). Detailed test parameters should be specified in order to complete the requirements. In the following parts, we discuss detailed test parameters for NR PDCCH performance requirements.
Propagation conditions
Detailed propagation conditions should be specified. We can wait for the discussions in NR channel model part and apply some typical channel conditions for NR PDCCH tests.
Proposal 1: For NR PDCCH propagation conditions, select some typical scenarios in the NR channel model discussions.
Payload size
Since it was agreed to consider DCI 1_0 and/or 1_0, we analyze DCI 1_0 and DCI 1_1 respectively.
For DCI 1_0, if we consider CRC scrambled by C-RNTI as given in the appendix, the payload size depends on DL BWP. If we choose the maximum RBs defined as the reference RBs as shown in Table 1,

Table 1: Maximum transmission bandwidth configuration NRB
	SCS (kHz)
	5MHz
	10MHz
	15MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	[160]
	216
	270
	N/A
	N/A
	N/A

	30
	11
	24
	38
	51
	65
	[78]
	106
	133
	162
	217
	273

	60
	N/A
	11
	18
	24
	31
	[38]
	51
	65
	79
	107
	135


Corresponding payload size without CRC is calculated in Table 2.
Table 2: Calculated payload size without CRC
	SCS (kHz)
	5MHz
	10MHz
	15MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	100 MHz

	
	payload
	payload
	payload
	payload
	payload
	payload
	payload
	payload
	payload
	payload
	payload

	15
	37
	39
	40
	41
	42
	[42]
	43
	44
	N/A
	N/A
	N/A

	30
	34
	37
	38
	39
	40
	[40]
	41
	42
	42
	43
	44

	60
	N/A
	34
	36
	37
	37
	[38]
	39
	40
	40
	41
	42


We can see that most payload sizes are around 40 bits without CRC. The detailed SCS and bandwidth can be further down-selected.
Number of CORSET RBs and OFDM symbols
For number of CORSET RBs, maximum RBs defined for corresponding bandwidth can be assumed. Detailed bandwidth selection can be jointly discussed with PDSCH performance requirements.
For number of OFDM symbols, In LTE 10MHz bandwidth, commonly 2 OFDM symbols are assumed. For 1.4MHz bandwidth, 3 OFDM symbols are assumed. So we can use the similar logic for NR, i.e. more symbols will be allocated for smaller bandwidth while less symbols for larger bandwidth.
Proposal 2: For number of CORSET RBs, use maximum RBs of bandwidth. For number of CORSET OFDM symbols, use less symbols for larger bandwidth.
Aggregation level
In LTE, aggregation level of 2, 4 and 8 CCEs were used in different scenarios for test coverage. For NR PDCCH tests, test coverage should also be considered for different test configurations. For example, more CCEs should be allocated for 2Rx tests and less CCEs can be allocated for 4Rx tests.
Proposal 3: For aggregation level, test coverage should be considered, e.g. more CCEs should be allocated for 2Rx tests and less CCEs can be allocated for 4Rx tests.
3   Conclusion
In this contribution, we give detailed simulation assumption and simulation results for 8Rx rank lower than 4 test cases. Alignment results are given in table below.
Proposal 1: For NR PDCCH propagation conditions, select some typical scenarios in the NR channel model discussions.
Proposal 2: For number of CORSET RBs, use maximum RBs of bandwidth. For number of CORSET OFDM symbols, use less symbols for larger bandwidth.
Proposal 3: For aggregation level, test coverage should be considered, e.g. more CCEs should be allocated for 2Rx tests and less CCEs can be allocated for 4Rx tests.
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Appendix
DCI format 1_0:
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTI:
-
Identifier for DCI formats – 1 bits
-
The value of this bit field is always set to 1, indicating a DL DCI format
-
Frequency domain resource assignment – 
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 is the size of the active DL bandwidth part in case DCI format 1_0 is monitored in the UE specific search space and satisfying
-
the total number of different DCI sizes monitored per slot is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI monitored per slot is no more than 3 for the cell
otherwise, 
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 is the size of the initial DL bandwidth part.
-
Time domain resource assignment – 4 bits as defined in Subclause 5.1.2.1 of [6, TS 38.214]

-
VRB-to-PRB mapping – 1 bit according to Table 7.3.1.1.2-33
-
Modulation and coding scheme – 5 bits as defined in Subclause 5.1.3 of [6, TS 38.214]
-
New data indicator – 1 bit
-
Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2

-
HARQ process number – 4 bits
-
Downlink assignment index – 2 bits as defined in Subclause 9.1.3 of [5, TS 38.213], as counter DAI
-
TPC command for scheduled PUCCH – 2 bits as defined in Subclause 7.2.1 of [5, TS 38.213]
-
PUCCH resource indicator – 3 bits as defined in Subclause 9.2.3 of [5, TS 38.213]
-
PDSCH-to-HARQ_feedback timing indicator – 3 bits as defined in Subclause 9.2.3 of [5, TS38.213]
