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1   Introduction
The RMC for eDL-MIMO CSI tests were agreed in the framework [1] in RAN4#60. However, some problems remain regarding the CSI-RS overhead. Whether CSI-RS overhead should be taken into account is still a problem. This document tries to discuss this problem and seek possible way forwards.
2   Discussion
Current Problem:

The current RMC for CSI tests did not taken CSI-RS overhead into consideration and the binary channel bits used for calculate Actual Code Rate is in fact only applicable for non CSI-RS subframe. This problem was pointed out in [2]

However, during RAN4#60, the RMC for CSI-RS is still set to be identical for both CSI-RS and non CSI-RS subframes. This suggests that the CSI-RS overhead doesn’t have to be used in the calculation of Binary Channel Bits and Actual code rate. During offline discussion, part of section 7.2.3 of TS 36.213 were used as support for this understanding: 

In the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index:
· The first 3 OFDM symbols are occupied by control signalling

· No resource elements used by primary or secondary synchronisation signals or PBCH

· …… 
· Assume no REs allocated for CSI-RS and zero-power CSI-RS

· Assume no REs allocated for PRS

· ……  

However, the meaning of this sentence“Assume no REs allocated for CSI-RS and zero-power CSI-RS” is that the UE will not distinguish CSI-RS with ordinary data, and will also use those resources when calculating CQI index. The CSI-RS overhead is still unavoidable in the calculation of the available binary channel bits and corresponding actual code rate.
The actual useable binary channel bits were definitely smaller for CSI-RS subframe and actual code rate were higher with the same information bit payload.

Possible revisions:

Option 1: Setting up separate tables for 4Tx CSI-RS, 8Tx CSI-RS and non CSI-RS subframes.

This should be the most consistent way with the spec to insure the actual code rate is close to the target code rate. The original RMC table structure and the understanding of parameters are also unaffected. However, the tables will have to be tripled since 4Tx and 8Tx will have different overheads. The spec will be more complicated. A draft revision is attached in the Annex A. 

Option 2: Clearly stated that the tables are only applicable for non CSI-RS subframes and CSI-RS subframes will use the same TB Sizes but do not introduce new tables.
For some CQI index, especially for 64QAM, the actual code rate will somehow deviated from the target code rate. However, as long as the same condition is set for simulation and test, we still can effectively test the UE. In addition, the spec is simplified by introducing less tables. 
3   Conclusion
In this contribution, considerations for CSI-RS overhead in RMCs for eDL-MIMO CSI test was given and it is believed that the current CSI RMC which do not consider CSI-RS overhead in the calculation of actual code rate is inappropriate. Two options were given:
Option 1: Setting up separate tables for non CSI-RS subframes and CSI-RS subframes.

Option 2: Clearly stated that the tables are only applicable for non CSI-RS subframes and CSI-RS subframes will use the same TB Sizes but do not introduce new tables.

We think option 1, though a bit more complicated, is still the most consistent way corresponding to the physical layer spec.
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Annex A Revision proposal following option 1
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 (Non 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
	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
	0.5763 

	7
	16QAM
	0.3691
	10
	7992
	21600
	0.3711 

	8
	16QAM
	0.4785
	12
	9912
	21600
	0.4600 

	9
	16QAM
	0.6016
	14
	12960
	21600
	0.6011 

	10
	64QAM
	0.4551
	17
	15264
	32400
	0.4719 

	11
	64QAM
	0.5537
	19
	18336
	32400
	0.5667 

	12
	64QAM
	0.6504
	21
	21384
	32400
	0.6607 

	13
	64QAM
	0.7539
	23
	25456
	32400
	0.7864 

	14
	64QAM
	0.8525
	24
	27376
	32400
	0.8457 

	15
	64QAM
	0.9258
	25
	28336
	32400
	0.8753 

	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
	
	
	10400
	

	2
	QPSK
	0.1172
	
	
	10400
	

	3
	QPSK
	0.1885
	
	
	10400
	

	4
	QPSK
	0.3008
	
	
	10400
	

	5
	QPSK
	0.4385
	
	
	10400
	

	6
	QPSK
	0.5879
	
	
	10400
	

	7
	16QAM
	0.3691
	
	
	20800
	

	8
	16QAM
	0.4785
	
	
	20800
	

	9
	16QAM
	0.6016
	
	
	20800
	

	10
	64QAM
	0.4551
	
	
	31200
	

	11
	64QAM
	0.5537
	
	
	31200
	

	12
	64QAM
	0.6504
	
	
	31200
	

	13
	64QAM
	0.7539
	
	
	31200
	

	14
	64QAM
	0.8525
	
	
	31200
	

	15
	64QAM
	0.9258
	
	
	31200
	

	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
	
	
	10000
	

	2
	QPSK
	0.1172
	
	
	10000
	

	3
	QPSK
	0.1885
	
	
	10000
	

	4
	QPSK
	0.3008
	
	
	10000
	

	5
	QPSK
	0.4385
	
	
	10000
	

	6
	QPSK
	0.5879
	
	
	10000
	

	7
	16QAM
	0.3691
	
	
	20000
	

	8
	16QAM
	0.4785
	
	
	20000
	

	9
	16QAM
	0.6016
	
	
	20000
	

	10
	64QAM
	0.4551
	
	
	30000
	

	11
	64QAM
	0.5537
	
	
	30000
	

	12
	64QAM
	0.6504
	
	
	30000
	

	13
	64QAM
	0.7539
	
	
	30000
	

	14
	64QAM
	0.8525
	
	
	30000
	

	15
	64QAM
	0.9258
	
	
	30000
	

	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 
	Actual Code rate

	
	
	
	
	
	
	

	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
	600
	1296
	0.4815 

	6
	QPSK
	0.5879
	7
	808
	1296
	0.6420 

	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
	
	
	1248
	

	2
	QPSK
	0.1172
	
	
	1248
	

	3
	QPSK
	0.1885
	
	
	1248
	

	4
	QPSK
	0.3008
	
	
	1248
	

	5
	QPSK
	0.4385
	
	
	1248
	

	6
	QPSK
	0.5879
	
	
	1248
	

	7
	16QAM
	0.3691
	
	
	2496
	

	8
	16QAM
	0.4785
	
	
	2496
	

	9
	16QAM
	0.6016
	
	
	2496
	

	10
	64QAM
	0.4551
	
	
	3744
	

	11
	64QAM
	0.5537
	
	
	3744
	

	12
	64QAM
	0.6504
	
	
	3744
	

	13
	64QAM
	0.7539
	
	
	3744
	

	14
	64QAM
	0.8525
	
	
	3744
	

	15
	64QAM
	0.9258
	
	
	3744
	

	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
	
	
	1200
	

	2
	QPSK
	0.1172
	
	
	1200
	

	3
	QPSK
	0.1885
	
	
	1200
	

	4
	QPSK
	0.3008
	
	
	1200
	

	5
	QPSK
	0.4385
	
	
	1200
	

	6
	QPSK
	0.5879
	
	
	1200
	

	7
	16QAM
	0.3691
	
	
	2400
	

	8
	16QAM
	0.4785
	
	
	2400
	

	9
	16QAM
	0.6016
	
	
	2400
	

	10
	64QAM
	0.4551
	
	
	3600
	

	11
	64QAM
	0.5537
	
	
	3600
	

	12
	64QAM
	0.6504
	
	
	3600
	

	13
	64QAM
	0.7539
	
	
	3600
	

	14
	64QAM
	0.8525
	
	
	3600
	

	15
	64QAM
	0.9258
	
	
	3600
	

	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.



























































1/6

