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1. Introduction
In the CQI tests, the correct PDSCH transport format indicated by a CQI index is essential in deriving the correct test points, especially when BLER-based bias tests are being conducted.  In this contribution, we propose that the appropriate CQI reference channels that adhere to the RAN1 definition of CQI be included as a normative annex to 36.101 to ensure appropriate test specification by RAN5.  
2. CQI reference channels
In 36.213 v8.5.0 [1], it is specified that:
A combination of modulation scheme and transport block size corresponds to a CQI index if:

· the combination could be signaled for transmission on the PDSCH in the CQI reference resource according to the relevant Transport Block Size table, and 

· the modulation scheme is indicated by the CQI index, and 

· the combination of transport block size and modulation scheme when applied to the reference resource results in the code rate which is the closest possible to the code rate indicated by the CQI index. If more than one combination of transport block size and modulation scheme results in a code rate equally close to the code rate indicated by the CQI index, only the combination with the smallest of such transport block sizes is relevant.

Furthermore, it is written:
In the CQI 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

· CP length of the non-MBSFN subframes

· Redundancy Version 0

· the PDSCH transmission mode currently configured for the UE (which may be the default mode). For transmission mode 7, the UE shall assume antenna port 0 transmission, if there is only one antenna port detected by PBCH, otherwise UE shall derive CQI assuming transmit diversity among all the antenna ports detected from PBCH. 

· The ratio of PDSCH EPRE to cell-specific RS EPRE is as given in Section 5.2 with the exception of 
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which shall be assumed to be 
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 for any modulation scheme and any number of layers. The shift 
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is given by the parameter nomPDSCH-RS-EPRE-Offset which is configured by higher-layer signalling. 

Considering these definitions, we propose the following FRC for CQI testing:

Table x.x.x.x: Fixed reference channel for CQI requirements
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	50

	Subcarriers per resource block
	
	12

	Allocated subframes per Radio Frame
	
	8 (Subframes 1,2,3,4,6,7,8,9)

	Number of HARQ Processes
	Processes
	8

	Maximum number of HARQ transmissions
	
	1

	Note 1:
3 symbols allocated to PDCCH 

Note 2:
Subframes 0 and 5 are not allocated to avoid PBCH and synchronization signal overhead

Note 3:
The RLC should be configured to Unacknowledged Mode




Table x.x.x.x: Transport format corresponding to each CQI index

	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload

(Subframes 1,2,3,4,6,7,8,9)
	Binary Channel Bits Per Sub-Frame (Subframes 1,2,3,4,6,7,8,9)
	Actual Code rate 

	0
	out of range
	out of range
	DTX
	-
	12600
	-

	1
	QPSK
	0.0762
	0
	1384
	12600
	0.1117

	2
	QPSK
	0.1172
	0
	1384
	12600
	0.1117

	3
	QPSK
	0.1885
	2
	2216
	12600
	0.1778

	4
	QPSK
	0.3008
	4
	3624
	12600
	0.2895

	5
	QPSK
	0.4385
	6
	5160
	12600
	0.4114

	6
	QPSK
	0.5879
	8
	6968
	12600
	0.5549

	7
	16QAM
	0.3691
	11
	8760
	25200
	0.3486

	8
	16QAM
	0.4785
	13
	11448
	25200
	0.4552

	9
	16QAM
	0.6016
	16
	15264
	25200
	0.6067

	10
	64QAM
	0.4551
	18
	16416
	37800
	0.4349

	11
	64QAM
	0.5537
	21
	21384
	37800
	0.5663

	12
	64QAM
	0.6504
	23
	25456
	37800
	0.6741

	13
	64QAM
	0.7539
	25
	28336
	37800
	0.7503

	14
	64QAM
	0.8525
	27
	31704
	37800
	0.8394

	15
	64QAM
	0.9258
	28
	36696
	37800
	0.9714


3. Problem with bias tests

There is a possible issue with the bias tests when using the above CQI to Imcs mapping table, since CQI index 1 and 2 map to the same Imcs value.  Hence, we propose the following modification to the CQI bias test specification:   
If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI +[x], where x is the smallest CQI index offset that results in a larger transport format) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI –[y], where y is the smallest CQI index offset that results in a smaller transport format) shall be less than or equal to 0.1.

4. Conclusions
In this contribution we proposed to include CQI fixed reference channels as a normative annex in 36.101.  We also proposed a slight modification of the CQI bias test specification that ensures a different transport format results in a CQI offset.  If acceptable to all companies, we would be happy to provide a CR in this meeting to capture these changes.  
5. References

[1] TS 36.213 v8.5.0











































































_1283774080.unknown

_1283774157.unknown

_1283604539.unknown

