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1   Introduction
The possible revisions for eDL-MIMO CSI tests RMCs were discussed in [1] in RAN4#60. According to the discussion as documented in [2], option 1 has been agreed and new RMCs need to be introduced for CSI-RS subframes for 4Tx & 8Tx. This has been captured in the updated framework in [3]. However, the detailed TBS parameters are still not set. 
In this contribution, we discussed the possible rules regarding the RMC and provided the updated eDL-MIMO CSI tests RMCs.  In addition, minor problems were found in earlier agreed RMCs and further revisions were also given.
2 Discussion
Regarding the rules for selecting a certain TBS for a RMC, an obvious one is the actual code rate being the closest to the target code rate.  However, this should not be the only rule for the selection of a certain TBS. The consistency of the modulation type is also need to be taken into account.

To be specific, for every line in RMC table, both MCS index and the CQI index has a corresponding modulation order, and the relation was specified in Table 7.1.7.1-1 and Table 7.2.3-1 respectively which is also listed below. 

Table 7.1.7.1-1: Modulation and TBS index table for PDSCH

	MCS Index
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	Modulation Order
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	TBS Index
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	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	4
	9

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14

	16
	4
	15

	17
	6
	15

	18
	6
	16

	19
	6
	17

	20
	6
	18

	21
	6
	19

	22
	6
	20

	23
	6
	21

	24
	6
	22

	25
	6
	23

	26
	6
	24

	27
	6
	25

	28
	6
	26

	29
	2
	reserved

	30
	4
	

	31
	6
	


Table 7.2.3-1: 4-bit CQI Table

	CQI index
	modulation
	code rate x 1024
	efficiency

	0
	out of range

	1
	QPSK
	78
	0.1523

	2
	QPSK
	120
	0.2344

	3
	QPSK
	193
	0.3770

	4
	QPSK
	308
	0.6016

	5
	QPSK
	449
	0.8770

	6
	QPSK
	602
	1.1758

	7
	16QAM
	378
	1.4766

	8
	16QAM
	490
	1.9141

	9
	16QAM
	616
	2.4063

	10
	64QAM
	466
	2.7305

	11
	64QAM
	567
	3.3223

	12
	64QAM
	666
	3.9023

	13
	64QAM
	772
	4.5234

	14
	64QAM
	873
	5.1152

	15
	64QAM
	948
	5.5547


Though not clearly specified in physical specs, those two modulation type should be the same when the CQI index and the MCS index is set to be corresponding to each other in the CSI RMCs. The priority of this rule is higher than the target code rate and this means some of the TBS selection may not yield the closest code rate to target.
For example, for the CQI Index = 10 in table A.1b in the Annex (50PRB non-CSI RS subframes), the modulation should be 64QAM as indicated by Table 7.2.3-1 in 36.213. If only the “close to target code rate” rule is considered and the consistency of the modulation type of CQI index and Imcs are not taken into account, then the information payload should be 14112 bits and the Imcs should be 15. However, this will lead to inconsistent modulation type since the modulation order for MCS index Imcs = 15 is 4 which corresponds to 16QAM. So the Imcs =17 is chosen to ensure 64QAM could be used even though the code rate is not optimised. There are also some other similar cases such as CQI index=7 in Table A.2b.
The calculated CSI RMCs were attached in the listed in the Annex. The details are as following:
1. Empty TBS/ Imcs / Actual code rate for CSI-RS subframes were added.

2. Some problems for 6PRB allocation non CSI-RS subframes were found. MCS index 5 & 7 should correspond to a TBS of 504 & 712bits respectively. The revised version was also given in the Annex.

3. Earlier agreed tables for non CSI-RS subframes do not consider multiple CRCs for multiple code blocks in the calculation of actual code rate for those TBS which is larger than 6144bits. 
For example, in table A.1 and CQI Index = 6, the information bit payload 6200 will be divided into two code blocks in Turbo coding and a total of three CRCs will have to be added in the transmission, so the actual code rate should be (TBS + 3x24) / Binary channel bits = 0.5807. However, this minor change of actual code rate will not be impact the simulation results since the TBS will not be impacted and this actual code rate is only for information.
For 6PRB allocation, this problems didn’t happen since all the TBS is smaller than 6144bits and only one CRC is needed.
3   Conclusion
In this contribution, we updated eDL-MIMO CSI tests RMCs and discussed the rationals. The settings for CSI-RS subframes were supplemented and previous problems were also revised. 

It is proposed that those RMC revisions in the Annex be accepted in the renewed framework.
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Annex Update of CSI test RMC in the framework
Annex A.2  Reference measurement channel
  Table A.1: Reference measurement channel corresponding to each CQI index for 50 PRB allocation based on CSI-RS estimation (Non CSI-RS Subframe)
Table A.1a: Reference measurement channel corresponding to each CQI index for 50 PRB allocation based on CSI-RS estimation for 4TX case (CSI-RS Subframe)

  Table A.1b: Reference measurement channel corresponding to each CQI index for 50 PRB allocation based on CSI-RS estimation for 8TX case (CSI-RS Subframe)
  Table A.2: Reference measurement channel corresponding to each CQI index for 6 PRB allocation based on CSI-RS estimation
(Non CSI-RS Subframe)

Table A.2a: Reference measurement channel corresponding to each CQI index for 6 PRB allocation based on CSI-RS estimation for 4TX case (CSI-RS Subframe)

  Table A.2b: Reference measurement channel corresponding to each CQI index for 6 PRB allocation based on CSI-RS estimation for 8TX case (CSI-RS Subframe)
Table A.3: Reference measurement channel 50 PRB allocation based on CSI-RS estimation (FDD)
Table A.4: Reference measurement channel 50 PRB allocation based on CSI-RS estimation (TDD)
Table A.1: Reference measurement channel corresponding to each CQI index for 50 PRB allocation based on CSI-RS estimation
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload

	Binary Channel Bits Per Sub-Frame 
	Actual Code rate

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	10800
	0.1304 

	2
	QPSK
	0.1172
	0
	1384
	10800
	0.1304 

	3
	QPSK
	0.1885
	2
	2216
	10800
	0.2074 

	4
	QPSK
	0.3008
	4
	3624
	10800
	0.3378 

	5
	QPSK
	0.4385
	5
	4392
	10800
	0.4089 

	6
	QPSK
	0.5879
	7
	6200
	10800
	0.5807 

	7
	16QAM
	0.3691
	10
	7992
	21600
	0.3733 

	8
	16QAM
	0.4785
	12
	9912
	21600
	0.4622 

	9
	16QAM
	0.6016
	14
	12960
	21600
	0.6044 

	10
	64QAM
	0.4551
	17
	15264
	32400
	0.4741 

	11
	64QAM
	0.5537
	19
	18336
	32400
	0.5689 

	12
	64QAM
	0.6504
	21
	21384
	32400
	0.6637 

	13
	64QAM
	0.7539
	23
	25456
	32400
	0.7901 

	14
	64QAM
	0.8525
	24
	27376
	32400
	0.8494 

	15
	64QAM
	0.9258
	25
	28336
	32400
	0.8790 

	Note1: Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table A.1a: Reference measurement channel corresponding to each CQI index for 50 PRB allocation based on CSI-RS estimation for 4TX case (CSI-RS Subframe)
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload

	Binary Channel Bits Per Sub-Frame 
	Actual Code rate

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	10400
	0.1354

	2
	QPSK
	0.1172
	0
	1384
	10400
	0.1354

	3
	QPSK
	0.1885
	1
	1800
	10400
	0.1753

	4
	QPSK
	0.3008
	3
	2856
	10400
	0.2769

	5
	QPSK
	0.4385
	5
	4392
	10400
	0.4246

	6
	QPSK
	0.5879
	7
	6200
	10400
	0.6031

	7
	16QAM
	0.3691
	10
	7992
	20800
	0.3877

	8
	16QAM
	0.4785
	12
	9912
	20800
	0.4800

	9
	16QAM
	0.6016
	14
	12960
	20800
	0.6265

	10
	64QAM
	0.4551
	17
	15264
	31200
	0.4923

	11
	64QAM
	0.5537
	18
	16416
	31200
	0.5292

	12
	64QAM
	0.6504
	20
	19848
	31200
	0.6400

	13
	64QAM
	0.7539
	22
	22920
	31200
	0.7385

	14
	64QAM
	0.8525
	24
	27376
	31200
	0.8821

	15
	64QAM
	0.9258
	25
	28336
	31200
	0.9128

	Note1: Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table A.1b: Reference measurement channel corresponding to each CQI index for 50 PRB allocation based on CSI-RS estimation for 8TX case (CSI-RS Subframe)
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload

	Binary Channel Bits Per Sub-Frame 
	Actual Code rate

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	10000
	0.1408

	2
	QPSK
	0.1172
	0
	1384
	10000
	0.1408

	3
	QPSK
	0.1885
	1
	1800
	10000
	0.1824

	4
	QPSK
	0.3008
	3
	2856
	10000
	0.2880

	5
	QPSK
	0.4385
	5
	4392
	10000
	0.4416

	6
	QPSK
	0.5879
	7
	6200
	10000
	0.6272

	7
	16QAM
	0.3691
	10
	7992
	20000
	0.4032

	8
	16QAM
	0.4785
	12
	9912
	20000
	0.4992

	9
	16QAM
	0.6016
	13
	11448
	20000
	0.5760

	10
	64QAM
	0.4551
	17
	15264
	30000
	0.5120

	11
	64QAM
	0.5537
	18
	16416
	30000
	0.5504

	12
	64QAM
	0.6504
	20
	19848
	30000
	0.6656

	13
	64QAM
	0.7539
	22
	22920
	30000
	0.7680

	14
	64QAM
	0.8525
	23
	25456
	30000
	0.8533

	15
	64QAM
	0.9258
	24
	27376
	30000
	0.9173

	Note1: Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table A.2: Reference measurement channel corresponding to each CQI index for 6 PRB allocation based on CSI-RS estimation
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame (Non CSI-RS subframes)
	Actual Code rate

	
	
	
	
	(Non CSI-RS subframe)
	
	

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	152
	1296
	0.1358 

	2
	QPSK
	0.1172
	0
	152
	1296
	0.1358 

	3
	QPSK
	0.1885
	2
	256
	1296
	0.2160 

	4
	QPSK
	0.3008
	4
	408
	1296
	0.3333 

	5
	QPSK
	0.4385
	5
	504
	1296
	0.4074 

	6
	QPSK
	0.5879
	7
	712
	1296
	0.5679 

	7
	16QAM
	0.3691
	10
	936
	2592
	0.3704 

	8
	16QAM
	0.4785
	12
	1192
	2592
	0.4691 

	9
	16QAM
	0.6016
	14
	1544
	2592
	0.6049 

	10
	64QAM
	0.4551
	17
	1800
	3888
	0.4691 

	11
	64QAM
	0.5537
	19
	2152
	3888
	0.5597 

	12
	64QAM
	0.6504
	21
	2600
	3888
	0.6749 

	13
	64QAM
	0.7539
	23
	2984
	3888
	0.7737 

	14
	64QAM
	0.8525
	24
	3240
	3888
	0.8395 

	15
	64QAM
	0.9258
	25
	3496
	3888
	0.9053 

	Note1: Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table A.2a: Reference measurement channel corresponding to each CQI index for 6 PRB allocation based on CSI-RS estimation for 4Tx case (CSI-RS Subframe)
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame 
	Actual Code rate

	
	
	
	
	
	
	

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	152
	1248
	0.1410

	2
	QPSK
	0.1172
	0
	152
	1248
	0.1410

	3
	QPSK
	0.1885
	1
	208
	1248
	0.1859

	4
	QPSK
	0.3008
	3
	328
	1248
	0.2821

	5
	QPSK
	0.4385
	5
	504
	1248
	0.4231

	6
	QPSK
	0.5879
	7
	712
	1248
	0.5897

	7
	16QAM
	0.3691
	10
	936
	2496
	0.3846

	8
	16QAM
	0.4785
	12
	1192
	2496
	0.4872

	9
	16QAM
	0.6016
	14
	1544
	2496
	0.6282

	10
	64QAM
	0.4551
	17
	1800
	3744
	0.4872

	11
	64QAM
	0.5537
	19
	2152
	3744
	0.5812

	12
	64QAM
	0.6504
	20
	2344
	3744
	0.6325

	13
	64QAM
	0.7539
	22
	2792
	3744
	0.7521

	14
	64QAM
	0.8525
	24
	3240
	3744
	0.8718

	15
	64QAM
	0.9258
	25
	3496
	3744
	0.9402

	Note1: Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table A.2b: Reference measurement channel corresponding to each CQI index for 6 PRB allocation based on CSI-RS estimation for 8Tx case (CSI-RS Subframe)
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame 
	Actual Code rate

	
	
	
	
	
	
	

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	152
	1200
	0.1467

	2
	QPSK
	0.1172
	0
	152
	1200
	0.1467

	3
	QPSK
	0.1885
	1
	208
	1200
	0.1933

	4
	QPSK
	0.3008
	3
	328
	1200
	0.2933

	5
	QPSK
	0.4385
	5
	504
	1200
	0.4400

	6
	QPSK
	0.5879
	7
	712
	1200
	0.6133

	7
	16QAM
	0.3691
	10
	936
	2400
	0.4000

	8
	16QAM
	0.4785
	12
	1192
	2400
	0.5067

	9
	16QAM
	0.6016
	13
	1352
	2400
	0.5733

	10
	64QAM
	0.4551
	17
	1800
	3600
	0.5067

	11
	64QAM
	0.5537
	18
	1928
	3600
	0.5422

	12
	64QAM
	0.6504
	20
	2344
	3600
	0.6578

	13
	64QAM
	0.7539
	21
	2600
	3600
	0.7289

	14
	64QAM
	0.8525
	23
	2984
	3600
	0.8356

	15
	64QAM
	0.9258
	24
	3240
	3600
	0.9067

	Note1: Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.
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