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1. Introduction
In 36.101, VRC (variable reference channel) is used in some chapter 9 CSI tests and associated CSI reference measurement channels (RMC) are defined in A.4. CSI reference channel specifies TB size to be scheduled by TE for each CQI index reported by UE. CSI RMC is defined such that achieved code rate is as close as possible to target code rate specified in [1]. As new CSI tests are introduced for different system bandwidth and new transmission mode, section A.4 became prohibitably complex, which made it painful to refer to and maintain CSI reference table. In this contribution, we propose our view on how CSI RMC table in section A.4 can be revised to make it more useful and easier to maintain. 
2. Principle for CSI RMC table determination
Algorithm for determining TB size for DL RMC is specified in section A.3.1 of 36.101, which is repeated below for reference. 
Given a desired coding rate R and radio block allocation NRB

1. Calculate the number of channel bits Nch that can be transmitted during the first transmission of a given sub-frame.

2. Find A such that the resulting coding rate is as close to R as possible, that is,
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a) A is a valid TB size according to section 7.1.7 of TS 36.213 assuming an allocation of NRB resource blocks. 

b) Segmentation is not included in this formula, but should be considered in the TBS calculation.

3. If there is more than one A that minimizes the equation above, then the larger value is chosen per default. 

It is clear from the specification that we can unambiguously determine TB size if number of PRBs and data REs in the given SF is known. This algorithm was agreed in early stage of 36.101 as a general priciple to determine payload size [2]. During offline discussion, there was disagreement regarding how to interpret constraint “segmentation is not included in this formula, but should be considered in the TBS calculation”. Considering that this sentence was added later in [3] as a clarification to the encoding procedure, we should not include code block CRC in the calculation to determine TB size. 
Proposal 1. Agree on the algorithm in section A.3.1 to determine TB size such that code block CRC is excluded from the calculation. 
3. CSI RMC revision
3.1. Issues with current CSI RMC

Current CSI RMC definition in section A.4 consists of 3 table heirarchies. 
· Overview of CSI reference measurement channels
· Summary of CSI reference measurement channel for different PRB allocations and RS overheads
· CQI to MCS mapping table for individual cases
In each CSI tests using VRC, summary table is referred to specify RMCs to be used in the test. 
Due to this heirarchy, it is quite difficult to refer to the actual RMC table when reading the specification. We have to first refer to summary table to find out the actual table number and then go to the final CQI to MCS mapping table. 
Another issue is related to the table name. Table is named with duplex mode, number of PRBs, number of CRS and CSI-RS ports and SF type, which are combination of information that is difficult to memorize and is not directly related to test case under consideration. Table readers can easily get lost with this information and have to go back and forth between tables to recover it. 
3.2. Revised CSI table
CSI RMC table can be revised to make it easier to read and maintain in the future. Considering that CSI RMC table is determined based in number of PDSCH PRBs and available data tones in a SF, we can revise CSI RMC tables as follows. 
· CSI RMC table is defined in terms of allocated PRBs and number of PDSCH REs in a SF. 
· In each CSI test, CSI RMC table is referred with allocated PRBs and number of PDSCH REs for different SF type. 
Table 1 is a proposed revision for CSI RMC table. 
Table 1: Reference measurement channel for CQI requirements
	CQI index
	Modulation
	Target code rate 
	Imcs

	
	
	
	PRBs
	50

	
	
	
	REs
	6300
	6000
	5700
	5600
	5400
	5300
	5200
	5000
	4800

	0
	OOR
	OOR
	
	DTX
	DTX
	DTX
	DTX
	DTX
	DTX
	DTX
	DTX
	DTX

	1
	QPSK
	0.0762
	
	0
	0
	0
	0
	0
	0
	0
	0
	0

	2
	QPSK
	0.1172
	
	0
	0
	0
	0
	0
	0
	0
	0
	0

	3
	QPSK
	0.1885
	
	2
	2
	2
	2
	2
	1
	1
	1
	1

	4
	QPSK
	0.3008
	
	4
	4
	4
	4
	3
	3
	3
	3
	3

	5
	QPSK
	0.4385
	
	6
	6
	6
	6
	5
	5
	5
	5
	5

	6
	QPSK
	0.5879
	
	8
	8
	8
	7
	7
	7
	7
	7
	7

	7
	16QAM
	0.3691
	
	11
	11
	10
	10
	10
	10
	10
	10
	10

	8
	16QAM
	0.4785
	
	13
	13
	13
	12
	12
	12
	12
	12
	12

	9
	16QAM
	0.6016
	
	16
	15
	15
	14
	14
	14
	14
	13
	13

	10
	64QAM
	0.4551
	
	18
	18
	17
	17
	17
	17
	17
	17
	17

	11
	64QAM
	0.5537
	
	21
	20
	19
	19
	19
	19
	18
	18
	18

	12
	64QAM
	0.6504
	
	23
	22
	21
	21
	21
	21
	20
	20
	20

	13
	64QAM
	0.7539
	
	25
	24
	23
	23
	23
	22
	22
	22
	22

	14
	64QAM
	0.8525
	
	27
	26
	25
	25
	24
	24
	24
	23
	23

	15
	64QAM
	0.9258
	
	27
	27
	26
	26
	25
	25
	25
	24
	24

	Note1:
Sub-frame#0 and #5 are not used for the corresponding requirement.
	


	CQI index
	Modulation
	Target code rate 
	
	Imcs

	
	
	
	PRBs
	6
	100
	25
	15
	15
	3
	

	
	
	
	REs
	756
	720
	684
	672
	12600
	3150
	1890
	1800
	378
	

	0
	OOR
	OOR
	
	DTX
	DTX
	DTX
	DTX
	DTX
	DTX
	DTX
	DTX
	DTX
	

	1
	QPSK
	0.0762
	
	0
	0
	0
	0
	0
	0
	0
	0
	0
	

	2
	QPSK
	0.1172
	
	0
	0
	0
	0
	0
	0
	0
	0
	1
	

	3
	QPSK
	0.1885
	
	2
	2
	2
	1
	2
	2
	2
	2
	2
	

	4
	QPSK
	0.3008
	
	4
	4
	4
	4
	4
	4
	4
	4
	5
	

	5
	QPSK
	0.4385
	
	6
	6
	6
	6
	6
	6
	6
	6
	7
	

	6
	QPSK
	0.5879
	
	8
	8
	8
	8
	8
	8
	8
	8
	9
	

	7
	16QAM
	0.3691
	
	11
	11
	11
	10
	11
	11
	11
	11
	12
	

	8
	16QAM
	0.4785
	
	13
	13
	13
	12
	13
	13
	13
	13
	13
	

	9
	16QAM
	0.6016
	
	16
	15
	14
	14
	16
	16
	16
	16
	16
	

	10
	64QAM
	0.4551
	
	19
	18
	17
	17
	18
	18
	18
	18
	19
	

	11
	64QAM
	0.5537
	
	21
	20
	20
	19
	21
	21
	21
	20
	21
	

	12
	64QAM
	0.6504
	
	23
	22
	21
	21
	23
	23
	23
	22
	23
	

	13
	64QAM
	0.7539
	
	25
	24
	23
	23
	25
	25
	25
	24
	25
	

	14
	64QAM
	0.8525
	
	27
	26
	25
	25
	27
	27
	27
	26
	27
	

	15
	64QAM
	0.9258
	
	27
	27
	27
	26
	27
	27
	27
	27
	27
	

	
	
	Note1:
Sub-frame#0 and #5 are not used for the corresponding requirement.
	


In each CSI test, reference to CSI RMC can be changed as below. 
Table 9.2.1.1-1: PUCCH 1-0 static test (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	dB
	0
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	dB
	0

	
	(
	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR (Note 2)
	dB
	0
	1
	6
	7
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	 dB[mW/15kHz]
	-98
	-97
	-92
	-91
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	
	6

	Note 1:
Reference measurement channel according to Table A.4-1 with PRBs=50 and REs=6300.  One sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.
Note 2:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.


Proposal 2. Revise CSI reference channel as proposed in section 3.2. 
4. Conclusions

In this contribution, we investigated the issue of CSI RMC complexity and proposed a revision to make the RMC table easier to read and maintain.  Our proposals are
Proposal 1. Agree on the algorithm in section A.3.1 to determine TB size such that code block CRC is excluded from the calculation. 

Proposal 2. Revise CSI reference channel as proposed in section 3.2. 
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