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Introduction
The contribution will provide information on why we see the current values used in 38.101-4 “Table A.3.2.2.5-2: PDSCH Reference Channel for TDD UL-DL pattern FR2.120-1 (16QAM)” R.PDSCH.5-2.1 TDD for “Binary Channel Bits Per Slot” specifically for slots I=82 and I=83 as being incorrect.
Cutout from 38.101-4 “Table A.3.2.2.5-2: PDSCH Reference Channel for TDD UL-DL pattern FR2.120-1 (16QAM)” R.PDSCH.5-2.1-TDD
	
	Binary Channel Bits Per Slot
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	Bits
	N/A

	  For Slots i = 80, 81
	Bits
	36564

	  For Slots i = 82
	Bits
	35028

	  For Slots i = 83
	Bits
	22884

	  For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	Bits
	24420

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79,84,…,159}
	Bits
	36564






Note the difference between i=82 and i=83 is due to i=83 is a special slot.
Background
Specifically for the slots i=82 and i=83 is included CSI-RS TRS. The specification for CSI-RS TRS is as follows as defined in 38.101-4 “Table 7.2-1: Common Test Parameters”:
	
	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0 for CSI-RS resource 1,2,3,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	6 for CSI-RS resource 1 and 3
10 for CSI-RS resource 2 and 4


	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	
	CDM Type
	
	'No CDM' for CSI-RS resource 1,2,3,4

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	
	CSI-RS periodicity
	Slots
	60 kHz SCS: 80 for CSI-RS resource 1,2,3,4
120 kHz SCS: 160 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	60 kHz SCS: 
40 for CSI-RS resource 1 and 2
41 for CSI-RS resource 3 and 4

120 kHz SCS:
80 for CSI-RS resource 1 and 2
81 for CSI-RS resource 3 and 4

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = ceil(BWP size/4)*4

	
	QCL info
	
	TCI state #0







According to 38.101-4 “R.PDSCH.5-1.1 TDD”, the BWP size is set to 66 PRB. This gives the following frequency occupation:


According to TS 38.331 the following applies:
	
CSI-FrequencyOccupation
The IE CSI-FrequencyOccupation is used to configure the frequency domain occupation of a channel state information measurement resource (e.g. NZP-CSI-RS-Resource, CSI-IM-Resource).
CSI-FrequencyOccupation information element
-- ASN1START
-- TAG-CSI-FREQUENCYOCCUPATION-START

CSI-FrequencyOccupation ::=         SEQUENCE {
    startingRB                          INTEGER (0..maxNrofPhysicalResourceBlocks-1),
    nrofRBs                             INTEGER (24..maxNrofPhysicalResourceBlocksPlus1),
    ...
}

-- TAG-CSI-FREQUENCYOCCUPATION-STOP
-- ASN1STOP

	CSI-FrequencyOccupation field descriptions

	nrofRBs
Number of PRBs across which this CSI resource spans. Only multiples of 4 are allowed. The smallest configurable number is the minimum of 24 and the width of the associated BWP. If the configured value is larger than the width of the corresponding BWP, the UE shall assume that the actual CSI-RS bandwidth is equal to the width of the BWP.

	startingRB
PRB where this CSI resource starts in relation to common resource block #0 (CRB#0) on the common resource block grid. Only multiples of 4 are allowed (0, 4, ...)








As the calculated frequency occupation is higher than the BWPsize (68 vs 66) the resulting frequency occupation must be 66.

The following are the configuration values taken from 38.101-4 where R.PDSCH.5-2.1-TDD is used:
	Parameter
	Normal slot
	Special slot

	MO (# bits/RE)
	4
	4

	#PDSCH_RE
	13
	9

	#PRB
	66
	66

	#Layers
	1
	1

	#DMRS
	2
	2

	· #DMRS_REs (per PRB)
	#DMRS*6=12
	#DMRS*6=12

	#PTRS_REs
	13-2=11 every 2nd PRB
	9-2=7 every 2nd PRB

	#CSI-RS_REs (TRS) per PRB
	6
	6

	CSI-FrequencyOccupation (#PRBTRS)
	66
	66



We use the following formular for calculating Binary Channel Bits Per Slot:


We can now calculate the following:




For reference, we have found that using CSI Frequency Occupation of 64 PRBs will using above formular give the currently used values in 38.101-4:



Additionally checking the Binary Channel Bits Per Slot for the slots without CSI-RS TRC we can confirm the formular provides the same results as is in the specification:



The existing values for Binary Channel Bits Per Slot for R.PDSCH.5-2.1-TDD i=82 and i=83 are incorrect as the wrong value (64) has been used for CSI Frequency Occupation, which should have been 66.

Based on above finding we have contributed with a CR to correct the issue (see [2]). In addition, we will check if the same issue can be found in other RMCs where the CBW is not a multiple of 4, hence we will fully check the specification for next meeting and if needed contribute a CR with any remaining changes if found.

Our CR (R4-2400893) contributed in RAN4#110 aims a correcting the issue described here. In addition, we will check the other RMCs in 38.101-4 and contribute a CR in the next meeting if we find other RMCs with similar issue.

[bookmark: _Toc116995848]Conclusion
In this contribution we have provide our reasoning for why the two of the existing values in RMC R.PDSCH.5-2.1 TDD are incorrect.

[bookmark: _Toc116995849]We have the following observations:
1. The existing values for Binary Channel Bits Per Slot for R.PDSCH.5-2.1-TDD i=82 and i=83 are incorrect as the wrong value (64) has been used for CSI Frequency Occupation which should have been 66.
1. Our CR contributed in RAN4#110 aims a correcting the issue described here. In addition, we will check the other RMCs in 38.101-4 and contribute a CR in the next meeting if we find other RMCs with similar issue.
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