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1 Introduction
In the last RAN4 meeting, RAN4 discussed PDCCH demodulation requirements and the outcomes were summarized in [1]. In this contribution, we discuss the remaining issues for PDCCH demodulation requirements.
2 Discussion
2.1. Aggregation level
The agreement regarding aggregation level at the last meeting is “at least {2, 4, 8}” and “FFS for {1, 16}”. AL = {2, 4, 8} would be the most likely values in the real deployment. However, all values are mandatory without capability [2], thus for future proof any prioritization should not be taken in NR PDCCH requirements. Especially, AL = 16 would beneficial to extend cell coverage. In Fig. 1, we show the performance comparison between AL = {1, 2, 4, 8, 16}. Note that the simulation assumption is summarized in Annex.
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Fig.1 Performance comparison between aggregation levels.

From the results, AL=16 has better demodulation performance (about 2 dB) than AL=8. 

Proposal 1: Specify the PDCCH demodulation requirements not only for AL = {2, 4, 8} but also AL = {16}.

2.2. Bit size for DCI format 1_1
The agreements in [1] for this topic are shown below:
	· For DCI format 1_1: Maximum number within the set of bit sizes when all of mandatory features in DCI format 1_1 are turned on.
· DCM will provide a concrete number as the bit size for 1_1 in this week



As shared in RAN4 reflector, the estimated bit size with all mandatory features is 39 except for frequency domain resource assignment as follows. Note that mandatorily for some features is not decided and some features are not described in RAN1 feature list. To maximize test coverage, the max bits should be chosen for such features.
	Components
	Candidate bits
	M or O
	Max bit size
	Note

	Identifier for DCI formats
	1
	Mandatory
	1
	-

	Carrier indicator
	0 or 3
	Optional
	0
	feature 6-10/10a in RAN1 feature list 

	Bandwidth part indicator
	0, 1 or 2
	Optional
	0
	feature 6-2/3/4 in RAN1 feature list 

	Frequency domain resource assignment
	
	
	
	

	Time domain resource assignment 
	0, 1, 2, 3, or 4
	Mandatory
	4
	feature 5-1 in RAN1 feature list 

	VRB-to-PRB mapping
	0 or 1
	Not decided
	0
	Mandatorily of VRB-to-RRB mapping is not decided (feature 5-7 in RAN1 feature list)
0bit for RA type 0 and 1bit for RA type 1. Both RA types are mandatory (feature 5-1)

	PRB bundling size indicator 
	0 or 1
	Optional
	0
	feature 2-11 in RAN1 feature list 

	Rate matching indicator
	0, 1 or 2
	Optional
	0
	feature 5-27 in RAN1 feature list 

	ZP CSI-RS trigger
	0, 1 or 2
	Not described
	2
	No description in RAN1 feature list 
-> mandatory without capability
(related to feature 5-33a in RAN1 feature list)

	Transport block 1
	8
	Mandatory
	8
	-

	Transport block 2
	8
	Optional
	0
	for more than 4 layer requirements

	HARQ process number
	4
	Mandatory
	4
	feature 5-1 in RAN1 feature list 

	Downlink assignment index
	0, 2 or 4
	Mandatory
	2

(single cell)
	feature 4-10 in RAN1 feature list.
2bits if only one serving cell is configured, 4bits if more than one, 0bit otherwise

	TPC command for scheduled PUCCH
	2
	Mandatory
	2
	feature 8-2 in RAN1 feature list 

	PUCCH resource indicator
	3
	Mandatory
	3
	feature 4-1 in RAN1 feature list 

	PDSCH-to-HARQ_feedback timing indicator
	0, 1, 2, or 3
	Mandatory
	3
	feature 4-1 in RAN1 feature list 

	Antenna port(s) 
	4, 5, or 6 
	Mandatory
	4
	feature 2-5/6/6a/7/8/9/10 in RAN1 feature list 
Only DMRS type 1 with symbol length = 1 (Table 7.3.1.2.2-1) is mandatory

	Transmission configuration indication
	0 or 3
	Not decided
	3
	feature 2-4 in RAN1 feature list 
3bits if tci-PresentInDCI is enabled, 0bit otherwise

	SRS request
	2 or 3
	Mandatory (at lesat 1 SRS port)
	2
	feature 2-52/53 in RAN1 feature list
3bits if SUL band is configured, 2 bits otherwise

	CBG transmission information (CBGTI)
	0, 2, 4, 6, or 8 
	Optional
	0
	feature 5-22 in RAN1 feature list 

	CBG flushing out information (CBGFI)
	0 or 1
	Optional
	0
	feature 5-23 in RAN1 feature list 

	DMRS sequence initialization 
	0 or 1
	Not described
	1
	No description in RAN1 feature list

->It should be mandatory without capability


Proposal 2: The bit size of DCI format 1_1 is 39 except for frequency domain resource assignment.
3 Conclusion

In this contribution, we discuss the remaining issues for PDCCH test cases.

Proposal 1: Specify the PDCCH demodulation requirements not only for AL = {2, 4, 8} but also AL = {16}.

Proposal 2: The bit size of DCI format 1_1 is 39 except for frequency domain resource assignment.
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Annex

	Parameter
	Value

	Carrier frequency
	4 GHz

	Bandwidth
	40 MHz

	Subcarrier spacing
	30 kHz

	Channel model
	TDL-C

	PDCCH payload size
	40 bits

	CRC size
	24 bits

	Aggregation level
	{1, 2, 4, 8, 16}

	OFDM symbol size
	1

	Assigned RBs
	96

	Resource mapping
	Distributed

	REG bundle size
	6

	Interleaver row
	6

	Transmission scheme
	Precoder cycle

	gNB antenna config
	2 TX

	UE antenna config
	4 RX

	Delay spread
	300 ns

	Velocity of UE
	3 km/h


