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1. Introduction
At the RAN4#61 meeting, the framework for RI reporting test was agreed in [1]. However there are still some remaining issues:

1) The test SNR set-up.
2) The power allocation for CSI-RS.
3) The alignment of CSI RMC calculation.
In this contribution we discuss these issues and try to finalize the test framework. A draft CR implementing the proposals for RI requirement is also provided.
2. Discussion
2.1. SNR set-up

For test case 1, the rank adaptation gain over fixed rank-2 transmission is noticeable at 0dB SNR, so it is reasonable to keep the same test SNR point as Rel-8/9.

For eDL-MIMO RI test, CSI-RS is used to measure Rank/PMI/CQI. Unlike CRS which are transmitted every sub-frame, CSI-RS is transmitted in a period, this may lead to larger error and make it harder to achieve higher rank adaptation gain over fixed rank-1 transmission at 20dB for test 2. Implementation margin should also be considered in this test. Based on these considerations, set SNR to 22dB would be a good candidate for test 2.

For test case 3, the relative gain between rank adaptation and fixed rank-1 transmission is stable over high SNR region, reusing Rel-8/9 SNR set-up and make test point at 20dB would be a good choice.

2.2. Power allocation

As analyzed in [2], the definition of the CSI-RS EPRE should be equal to A - PC, the downlink power allocation parameter Pc should be set to 3dB.
2.3. CSI RMC calculation
In last RAN4 meeting, there are two different interpretations on whether CRC length should be included when calculating the actual code rate [3] [4]. According to the description in A3.1 of 36.101: 

“The algorithm for determining the payload size A is as follows; 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 [6] 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. 

4. For TDD, the measurement channel is based on DL/UL configuration ratio of 2DL+DwPTS (12 OFDM symbol): 2UL.”
From the description we can see that the CRC length should be included when calculating the actual code rate. For large TB size with segmentation, more than one CRC length should be considered. Also, it is described in 7.1.7 of 36.213 that

“The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.930, where the effective channel code rate is defined as the number of downlink information bits (including CRC bits) divided by the number of physical channel bits on PDSCH.”
In other words, the actual code rate of initial transmission on PDSCH should not be higher than 0.930. We also recommend that deleting the blank column of Table A.4-3e and Table A.4-3f in 36.101 to make it neat and clean. 

2.4. Suggested minimum requirement
The similar test metrics are used for both Rel-8/9 and eDL-MIMO for RI test 1 and test 2, so we suggest to reuse Rel-8/9 requirements for eDL-MIMO. For test 3, the minimum requirement for the new test metric should be chosen carefully.
3. Conclusion
This contribution is mainly focused on the remaining issues of RI reporting test. It is proposed that:
1): Reuse Rel-8/9 SNR set-up for eDL-MIMO test 1 and test 3. For test 2, SNR is set to 22dB.

2): Power allocation parameter Pc is set to 3dB.

3): Correct Table A.4-3e and Table A.4-3f in 36.101 according to the description in A3.1 of 36.101 .

4): Check if the actual code rate of the highest CQI index is higher than 0.930.

5): Reuse Rel-8/9 requirements for eDL-MIMO test 1 and test 2.

A draft CR implementing the proposals is also attached.
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<< Unchanged sections omitted >>
9.5.2
Minimum requirement (CSI Reference Symbols)
9.5.2.1
FDD

The minimum performance requirement in Table 9.5.2.1-2 is defined as

a)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ ;

b)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;
TBS selection is based on the UE wideband CQI feedback. The transport block size TBS for wideband CQI is selected according to Table A.4-3e or Table A.4-3f.
For the parameters specified in Table 9.5.2.1-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.5.2.1-2.

Table 9.5.2.1-1 RI Test (FDD)

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	9

	 Downlink power allocation 
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	dB
	0

	
	Pc
	dB
	3

	Propagation condition and antenna configuration
	
	2 x 2 EPA5

	Cell-specific reference signals
	
	Antenna ports 0

	CSI reference signals
	
	Antenna ports 15, 16

	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS
	
	5/1

	CSI reference signal configuration
	
	6

	CodeBookSubsetRestriction bitmap
	
	000011 for fixed RI = 1

010000 for fixed RI = 2

010011 for UE reported RI

	Antenna correlation
	
	Low
	Low
	High

	RI configuration
	
	Fixed RI=2 and follow RI
	Fixed RI=1 and follow RI
	Fixed RI=1 and follow RI

	SNR
	dB
	[0]
	[22]
	[20]
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	dB[mW/15kHz]
	-98
	-98
	-98
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	dB[mW/15kHz]
	[-98]
	[-76]
	[-78]

	Maximum number of HARQ transmissions
	
	1

	Reporting mode
	
	PUCCH 1-1

	Physical channel for CQI/PMI reporting
	
	 PUSCH (Note 3)

	PUCCH Report Type for CQI/PMI
	
	2

	Physical channel for RI reporting
	
	PUCCH Format 2

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	ms
	Npd = 5

	PMI and CQI delay
	ms
	8

	cqi-pmi-ConfigurationIndex
	
	6

	ri-ConfigurationInd
	
	1 (Note 4)

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI and CQI estimation at a downlink subframe not later than SF#(n-4), this reported PMI and wideband CQI cannot be applied at the eNB downlink before SF#(n+4).
Note 2:
Reference measurement channel according to Section.2 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 3:
To avoid collisions between CQI/ PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow periodic CQI/ PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#0 and #5.
Note 4:
To avoid the ambiguity of TE behaviour when applying CQI and PMI during rank switching, RI reports are to be applied at the TE with one subframe delay in addition to Note 1 to align with CQI and PMI reports.


Table 9.5.2.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2
	Test 3

	1
	N/A
	[1.05] 
	[TBD]

	2
	[1] 
	N/A
	N/A

	UE Category
	2-8
	2-8
	2-8


9.5.2.2
TDD

The minimum performance requirement in Table 9.5.2.2-2 is defined as

a)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ ;

b)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;
TBS selection is based on the UE wideband CQI feedback. The transport block size TBS for wideband CQI is selected according to Table A.4-3e or Table A.4-3f.
For the parameters specified in Table 9.5.2.2-1, and using the downlink physical channels specified in Annex C., the minimum requirements are specified in Table 9.5.2.2-2.

Table 9.5.2.2-1 RI Test (TDD)

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	9

	 Downlink power allocation 
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	dB
	0
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	dB
	0

	
	Pc
	dB
	3

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Propagation condition and antenna configuration
	
	2 x 2 EPA5

	Cell-specific reference signals
	
	Antenna ports 0

	CSI reference signals
	
	Antenna ports 15, 16

	CSI reference signal configuration
	
	4

	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS
	
	5/4

	CodeBookSubsetRestriction bitmap
	
	000011 for fixed RI = 1

010000 for fixed RI = 2

010011 for UE reported RI

	Antenna correlation
	
	Low
	Low
	High

	RI configuration
	
	Fixed RI=2 and follow RI
	Fixed RI=1 and follow RI
	Fixed RI=1 and follow RI

	SNR
	dB
	[0]
	[22]
	[20]
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	dB[mW/15kHz]
	-98
	-98
	-98
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	dB[mW/15kHz]
	[-98]
	[-76]
	[-78]

	Maximum number of HARQ transmissions
	
	1 

	Reporting mode
	
	PUCCH 1-1

	Physical channel for CQI/ PMI reporting
	
	PUSCH (Note 3)

	PUCCH report type for CQI/ PMI
	
	2

	Physical channel for RI reporting
	
	PUCCH Format 2

	Reporting periodicity
	ms
	Npd = 5

	PMI and CQI delay
	ms
	10

	ACK/NACK feedback mode
	
	Bundling

	cqi-pmi-ConfigurationIndex
	
	4

	ri-ConfigurationInd
	
	1

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI and CQI estimation at a downlink subframe not later than SF#(n-4), this reported PMI and wideband CQI cannot be applied at the eNB downlink before SF#(n+4).
Note 2:
Reference measurement channel according to Section A.2 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 3:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and #9 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#3 and #8.


Table 9.5.2.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2
	Test 3

	1
	N/A
	[1.05]
	[TBD]

	2
	[1]
	N/A
	N/A

	UE Category
	2-8
	2-8
	2-8


<< Unchanged sections omitted >>
Table A.4-3e: Transport format corresponding to each CQI index for 50 PRB allocation (CSI-RS): 1 CRS port, Non CSI-RS subframe
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload

	Binary Channel Bits Per Sub-Frame 
	

	0
	out of range
	out of range
	DTX
	-
	-
	

	1
	QPSK
	0.0762
	0
	1384
	11400
	

	2
	QPSK
	0.1172
	0
	1384
	11400
	

	3
	QPSK
	0.1885
	2
	2216
	11400
	

	4
	QPSK
	0.3008
	4
	3624
	11400
	

	5
	QPSK
	0.4385
	6
	5160
	11400
	

	6
	QPSK
	0.5879
	8
	6968
	11400
	

	7
	16QAM
	0.3691
	10
	7992
	22800
	

	8
	16QAM
	0.4785
	13
	11448
	22800
	

	9
	16QAM
	0.6016
	15
	14112
	22800
	

	10
	64QAM
	0.4551
	17
	15264
	34200
	

	11
	64QAM
	0.5537
	19
	18336
	34200
	

	12
	64QAM
	0.6504
	21
	21384
	34200
	

	13
	64QAM
	0.7539
	23
	25456
	34200
	

	14
	64QAM
	0.8525
	25
	28336
	34200
	

	15
	64QAM
	0.9258
	26
	30576
	34200
	

	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.4-3f: Transport format corresponding to each CQI index for 50 PRB allocation (CSI-RS): 1 CRS port, 2 CSI-RS ports, CSI-RS Subframe
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload

	Binary Channel Bits Per Sub-Frame 
	

	0
	out of range
	out of range
	DTX
	-
	-
	

	1
	QPSK
	0.0762
	0
	1384
	11200
	

	2
	QPSK
	0.1172
	0
	1384
	11200
	

	3
	QPSK
	0.1885
	2
	2216
	11200
	

	4
	QPSK
	0.3008
	4
	3624
	11200
	

	5
	QPSK
	0.4385
	6
	5160
	11200
	

	6
	QPSK
	0.5879
	7
	6200
	11200
	

	7
	16QAM
	0.3691
	10
	7992
	22400
	

	8
	16QAM
	0.4785
	12
	9912
	22400
	

	9
	16QAM
	0.6016
	14
	12960
	22400
	

	10
	64QAM
	0.4551
	17
	15264
	33600
	

	11
	64QAM
	0.5537
	19
	18336
	33600
	

	12
	64QAM
	0.6504
	21
	21384
	33600
	

	13
	64QAM
	0.7539
	23
	25456
	33600
	

	14
	64QAM
	0.8525
	25
	28336
	33600
	

	15
	64QAM
	0.9258
	26
	30576
	33600
	

	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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