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1
Introduction
Over the email discussion after the RAN4#60bis meeting, a new version of CSI reporting framework document is provided [1], in which power settings are updated but however the reference measurement channels (RMC) were not.
In this contribution, we first provide updated values of RMC which in our opinion should be used to determine all FDD 4Tx CQI performance requirements with 50 PRB allocation. Secondly we provide results for the FDD CQI static channel test from using these new RMC values.
2
Discussion
2.1
RMC for FDD 4Tx CQI tests
Reference measurement channel values for FDD 4Tx, 4 CSI-RS ports and 2 CRS ports are listed in Table 1, note that the main difference to the framework document [1] is adding extra columns to account for different coding rate and transport block size in CSI-RS subframes (SF#1 and 6).
Table 1: Reference measurement channel corresponding to each CQI index for 50 PRB allocation based on CSI-RS estimation for 4Tx case

	CQI index
	Modulation
	Target code rate 
	Imcs (Subframes 1,6)
	Imcs (Subframes 2,3,4,7,8,9)
	Information Bit Payload (Subframes 1,6)
	Information Bit Payload (Subframes 2,3,4,7,8,9)
	Binary Channel Bits Per Sub-Frame (Subframes 1,6)
	Binary Channel Bits Per Sub-Frame (Subframes 2,3,4,7,8,9)
	Actual Code rate
(Subframes 1,6)
	Actual Code rate
(Subframes 2,3,4,7,8,9)

	0
	out of range
	out of range
	DTX
	DTX
	-
	-
	-
	-
	-
	-

	1
	QPSK
	0.0762
	0
	0
	1384
	1384
	10400
	10800
	0.1331
	0.1281

	2
	QPSK
	0.1172
	0
	0
	1384
	1384
	10400
	10800
	0.1331
	0.1281

	3
	QPSK
	0.1885
	1
	2
	1800
	2216
	10400
	10800
	0.1731
	0.2052

	4
	QPSK
	0.3008
	3
	4
	2856
	3624
	10400
	10800
	0.2746
	0.3356

	5
	QPSK
	0.4385
	5
	5
	4392
	4392
	10400
	10800
	0.4223
	0.4067

	6
	QPSK
	0.5879
	7
	7
	6200
	6200
	10400
	10800
	0.5962
	0.5741

	7
	16QAM
	0.3691
	10
	10
	7992
	7992
	20800
	21600
	0.3842
	0.3700

	8
	16QAM
	0.4785
	12
	12
	9912
	9912
	20800
	21600
	0.4765
	0.4589

	9
	16QAM
	0.6016
	14
	14
	12960
	12960
	20800
	21600
	0.6231
	0.6000

	10
	64QAM
	0.4551
	17
	17
	15264
	15264
	31200
	32400
	0.4892
	0.4711

	11
	64QAM
	0.5537
	18
	19
	16416
	18336
	31200
	32400
	0.5262
	0.5659

	12
	64QAM
	0.6504
	20
	21
	19848
	21384
	31200
	32400
	0.6362
	0.6600

	13
	64QAM
	0.7539
	22
	23
	22920
	25456
	31200
	32400
	0.7346
	0.7857

	14
	64QAM
	0.8525
	24
	24
	27376
	27376
	31200
	32400
	0.8774
	0.8449

	15
	64QAM
	0.9258
	25
	25
	28336
	28336
	31200
	32400
	0.9082
	0.8746


2.2
Simulation results for the CQI static channel test
In the updated framework document [1], SNR verification points for the FDD CQI static channel test are defined as SNR = 7, 8, 13, 14dB, same as the agreed values in [2]. In Table 2, we show simulation results of percentage of the time that wideband CQI1 is within the set {median CQI1-1, median CQI1+1}. To account for the 2dB step size of CQI index, results are shown for SNR range between 5dB and 16dB. As shown, 100% of the time the wideband CQI1 is within the set across the simulated SNR range. It would therefore be reasonable to re-use the same requirement value of 90% as in Rel-8/9.
Table 2: Percentage of the time wideband CQI1 is within the set {median CQI1-1, median CQI1+1}

	SNR
	5dB
	6dB
	7dB
	8dB
	9dB
	10dB
	11dB
	12dB
	13dB
	14dB
	15dB
	16dB

	% of time
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%


To further verify CQI reporting definition in the static channel, the following requirements must also be satisfied.
“For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.”
As shown in Table 3, simulation results are readily satisfying these additional conditions.
Table 3: PDSCH BLER for median CQI0-1, median CQI0+1, median CQI1-1 and median CQI1+1.

	SNR
	5dB
	6dB
	7dB
	8dB
	9dB
	10dB
	11dB
	12dB
	13dB
	14dB
	15dB
	16dB

	BLER Median CQI0-1
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%

	BLER Median CQI0+1
	100%
	30.1%
	100%
	39.9%
	95.3%
	20.7%
	100%
	10.6%
	99.8%
	74.8%
	100%
	25.1%

	BLER Median CQI1-1
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%

	BLER Median CQI1+1
	100%
	31.3%
	100%
	37.1%
	94.5%
	22.3%
	100%
	10.3%
	99.7%
	74.7%
	100%
	24.9%


3
Conclusions

In this contribution, we provided updated RMC values that are suitable for FDD 4Tx CQI tests with 50 PRB allocation, 4 CSI-RS ports and 2CRS ports. Simulation results for the FDD CQI static channel test using these new RMC values are also provided. Based on the results shown, 90% of the time would be a feasible requirement for wideband CQI1 to be within the set {median CQI1-1, median CQI1+1}.
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