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1. Introduction
This contribution intends to clarify a discrepancy identified between RAN4 definition of PDCCH Reference Channel in terms of DCI bit size defined in TS 38.521-4 [1] Annex A.3.3 and the real DCI bit size exercised by RAN5 PDCCH demodulation test cases.
2. [bookmark: _Ref31104997]Discussion
A discrepancy about DCI bit size defined by RAN4 in TS 38.521-4 [1] Annex A.3.3 (it comes directly from TS 38.101-4 [ 2]) and the real DCI bit size that PDCCH demodulation test cases are exercising.
Let’s use PDCCH demod 5.3.3.1.2 Test3 as example:
Table 5.3.3.1.2.3-1: Minimum performance for PDCCH with 15 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10
	24
	2
	4
	R.PDCCH. 1-2.2 FDD
	TDLC300-100
	2x4 Low
	1
	-1.9

	2
	10
	48
	2
	8
	R.PDCCH. 1-2.5 FDD
	TDLC300-100
	2x4 Low
	1
	-4.5

	3
	10
	48
	1
	4
	R.PDCCH.1-1.2 FDD
	TDLA30-10
	2x4 Low
	1
	-1.0



Test 3 points out to R.PDCCH.1-1.2 FDD which is defined as follows in TS 38.521-4 [1] Annex A.3.3
Table A.3.3.1.1-1: PDCCH Reference Channels (Time domain allocation 1 symbol)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDCCH.1-1.1 FDD
	R.PDCCH.1-1.2 FDD
	R.PDCCH.1-1.3 FDD
	
	
	

	Subcarrier spacing
	kHz
	15
	15
	15
	
	
	

	CORESET frequency domain allocation
	
	48
	48
	48
	
	
	

	CORESET time domain allocation
	
	1
	1
	1
	
	
	

	Aggregation level
	
	4
	4
	8
	
	
	

	DCI Format
	
	1_0
	1_1
	1_1
	
	
	

	Payload (without CRC)
	Bits
	39
	52
	52
	
	
	



R.PDCCH.1-1.2 FDD defines 52 bits for DCI format 1_1. However, based on TS 38.521-4 [1] test configuration and TS 38.508-1 [3], DCI format 1_1 is not reaching 52 bits. 
Doing an exercise on all DCI format 1_1 fields that can have variable bit size depending on configuration, it has been identified that there is a need for some unexpected configuration for PDCCH to achieve bit size defined in PDCCH RMC. Following DCI format 1_1 fields do not match with current TS 38.521-4 [1] and TS 38.508-1 [3] configuration:

· Bandwidth Part Indicator: 
 
	Field
	
	Bit size
	Comment

	carrier_id_bits: 0
	 
	0
	Not Present - Table 4.3.6.1.2.2-1

	id_for_dci_formats_bits: 1 (fixed)
	1
	Fixed according to 38.212

	bandwidth_part_ind_bits: 0
	2
	Required 2 bits to meet with PDCCH RMC




According to TS 38.212 [4]:
[image: Image]
 
For demod test cases no additional BWP is configured. To have the bandwidth part indicator with bit size = 2, It is needed to configure 4 additional bandwidth parts.
 
· Time domain resource assignment: 
· 
	Field
	
	Bit size
	Comment

	time_res_assignment_bits: 1
	4
	Required 4 bits to meet with PDCCH RMC



 
According to TS 38.212 [4]:
[image: Image]
According to TS 38.508-1 [3]:
[image: Image][image: Image]

There are two entries for demod test cases then, log2(2) = 1 bit size
To have 4 bits, it would be needed 16 entries in the PDSCH-TimeDomainResourceAllocationList then, log2(16) = 4 bits.
 
· Transport block 2 related parameters: 

	Field
	
	Bit size
	Comment

	mcs2_bits: 0
	 
	5
	It would need 5 bits

	ndi2_bits: 0
	 
	1
	It would need 1 bit

	rv2_bits: 0
	 
	 
	2
	It would need 2 bits



 
According to TS 38.212 [4[, these parameters are present is maxNrofCodeWordsScheduledByDCI = 2:
[image: Image]
According to TS 38.508-1 [3]
[image: Image]

And this value is not overwritten in section 5.4.2 for Demod test cases, so, the values for “Modulation and Coding scheme 2”, “New data indicator 2” and “Redundancy Version 2” should be equal to 0 bits.
To have the mcs2, ndi2 and rv2 set to desired bitsize value, it would be needed maxNrofCodeWordsScheduledByDCI = 2.
 
· Antenna Ports 

	Field
	
	Bit size
	Comment

	antenna_ports_bits: 4
	6
	It would required 6 bits



 
According to TS 38.212 [4]:
 
[image: Image]
From TS 38.508-1 [3], following values for dmrs-Type and maxLength are defined, as these parameters are not overridden in section 5.4.2 from TS 38.508-1[3] nor TS 38.521-4 [1] section 5.3:
[image: Image]
So, table 7.3.1.2.2-1 applies à 4 bits to select up to 16 different values:
[image: Image]
To have the AntennaPort bitsize = 6, we would need to select TS 38.212 [4] table 7.3.1.2.2-4 with dmrs-Type=2 and maxLenght = 2. Please, note that this will also imply to change the Number of DMRS CDM groups without data to 3, which it is not valid for rank1 test cases (from section TS 38.521-4 [1] Table A.3.3.1.1-3, number of MIMO layers for PDCCH demod test cases is select to 1):
[image: Image]
 
[image: Image]
 
· Transmission configuration indication: 

	Field
	
	Bit size
	Comment

	transmission_configuration_ind_bits: 0
	3
	It would be required 3 bits



 
According to TS 38.212 [4]:
[image: Image]
 
From TS 38.508-1 [3], tci-PresentInDCI is set to not present. This parameter is not overwritten in section 5.4.2 for Demod test cases.
[image: Image]
To have transmission configuration indication with bitsize = 3, then the tci-PresentInDCI should be transmitted in Coreset.
 
Observation 1: To summarize, current parameterization is not aligned with the initial calculations for DCI Format 1-1 bitsize in PDCCH RMC definition in TS 38.521-4 [1] and TS 38.101-4 [2]. To have the desired values, some modifications in the parameterization for PDCCH test cases in both TS 38.101-4 [2] and TS 38.521-4 [1] should be introduced as indicated in this document and for some items the required configuration is not aligned with common PDCCH configuration defined in TS 38.101-4 [2] and in others add some unnecessary extra complexity in test configuration.

[bookmark: _Ref124155652]Proposal 1. To send LS to RAN4 asking for guidance about PDCCH RMC DCI bit size.


3. Conclusion
The following observations and proposals were made in this contribution. 
Observation 1: To summarize, current parameterization is not aligned with the initial calculations for DCI Format 1-1 bitsize in PDCCH RMC definition in TS 38.521-4 [1] and TS 38.101-4 [2]. To have the desired values, some modifications in the parameterization for PDCCH test cases in both TS 38.101-4 [2] and TS 38.521-4 [1] should be introduced as indicated in this document and for some items the required configuration is not aligned with common PDCCH configuration defined in TS 38.101-4 [2] and in others add some unnecessary extra complexity in test configuration.

Proposal 1. To send LS to RAN4 asking for guidance about PDCCH RMC DCI bit size.
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Table 4.6.3-101: PDSCH-ConfigCommon
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PDSCH-TimeDomainResourceAllocationList
Table 5.4.2.0-27: PDSCH-TimeDomainResourceAllocationList

Derivation Path: Table 4.6.3-103
Information Element Value/remark Comment Condition
2 entries FR1
SEQUENCE(SIZE(1..maxNrofDL-Allocations)) OF
PDSCH-TimeDomainResourceAllocation {
PDSCH-TimeDomainResourceAllocation[1] -
SEQUENCE {
KO Not present
mappingType typeA
startSymbolAndLength 44 Start For Slot i, if
symbol(S)=2, mod(i, 10) =
Length(L)=4 7 for i from
{0,...,39}
}
PDSCH-TimeDomainResourceAllocation[2] —
SEQUENCE {
KO Not present
mappingType typeA
startSymbolAndLength 53 Start For Slot i, if
symbol(S)=2, mod(i, 10) =
Length(L)=12 {0,1,234,5}
) for i from
{1,...,39}
2 antrioa =5}
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Table 4.6.3-50:
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Dertvation Path. TS 38.331 [6], lause 6.3.2
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Table 7.3.1.2.2-1: Antenna port(s) (1000 + DMRS port), dmrs-Typ
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Table A.3.3.1.1-3: Additional PDSCH Reference Channel FDD

Parameter Unit Value
DCI Format 10 T
Channel bandwidih WHz 10 10
Subcarter spacing Kz 15 5
Number of allocated resource blocks | PRBS 52 52
Number of conseculive PDSCH

2 2
|symbols
[Allocated siofs per 2 frames Siok 19 9
MICS table 640AW | 640AM
MCS index 4 4
Modulation QPSK QPSK

mumwes RES 12- 12
Overhead for TBS determination 0 0
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- Transmission configuration indication — 0 bit if higher layer parameter fci-Present/aDC] is not enabled;
othervise 3 bits a5 defined in Clause 5.1.5 of [6, TS38.214).
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Table 4.6.3-28: ControlResourceSet

Dertvation Path. TS 38.331 [6], lause 6.3.2

Information Element Valuelremark Comment Condition
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