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1
Introduction
RAN4#72 agreed with the way forward on the low complexity UE demodulation and CSI test. This contribution discusses the UE CQI test requirement based on the agreement as below [1]:
· 1Rx CSI performance requirements for FDD, HD-FDD, and TDD
· Periodic CQI test: CQI definition test under AWGN with PUCCH 1-0 and TM1
· The CQI report periodicity is 40ms
· Aperiodic CQI test: frequency selective CQI test with PUSCH 3-0 and TM1 is included for consideration with no decision yet agreed

2
Periodic CQI test
2.1
CQI table design for CQI test 
Because the maximum number of transport block size for category 0 UE is 1000 bits, we need to design a new CQI table for CQI test.

Table 1 is the proposal of CQI table used for category 0 UE CQI test, according to the rule in TS36.101 A.2.1.2. In this CQI table, we use 2 resource blocks because we should follow the CQI table target coding rate specified in TS36.213 Table 7.2.3-1 and also set the maximum number of information bits to 1000. Note it is observed we cannot set 1000 bits of information bits with 1 resource block setting according to TS36.213 Table 7.1.7.2.1-1. 
Proposal 1: RAN4 should introduce a new CQI table dedicated for category 0 UE as shown in Table 1.  
Table 1
Proposed CQI table used for category 0 UE CQI test (2 PRB allocation).

	CQI index
	Modulation
	Target coding rate
	Number of resource blocks
	Imcs
	Information Bit Payload
	Binary Channel Bits per Sub-frame
	Calculated coding rate

	0
	DTX
	
	
	
	
	
	

	1
	QPSK
	0.076
	2
	0
	32
	504
	0.11

	2
	QPSK
	0.12
	2
	0
	32
	504
	0.11

	3
	QPSK
	0.19
	2
	2
	72
	504
	0.19

	4
	QPSK
	0.30
	2
	4
	120
	504
	0.29

	5
	QPSK
	0.44
	2
	6
	176
	504
	0.40

	6
	QPSK
	0.59
	2
	8
	256
	504
	0.56

	7
	16QAM
	0.37
	2
	11
	328
	1008
	0.35

	8
	16QAM
	0.48
	2
	13
	440
	1008
	0.46

	9
	16QAM
	0.60
	2
	16
	600
	1008
	0.62

	10
	64QAM
	0.45
	2
	19
	696
	1512
	0.48

	11
	64QAM
	0.55
	2
	21
	840
	1512
	0.57

	12
	64QAM
	0.65
	2
	23
	1000
	1512
	0.68

	13
	64QAM
	0.75
	2
	23
	1000
	1512
	0.68

	14
	64QAM
	0.85
	2
	23
	1000
	1512
	0.68

	15
	64QAM
	0.93
	2
	23
	1000
	1512
	0.68


2.2
CSI reporting mode for category 0 UE CQI test.
The agreement of way forward [1] was to use PUCCH 1-0 for category 0 UE CQI test. However if we set the CQI table based on 2 PRBs, there is a mismatch between RBs used for CQI reporting and RBs used for PDSCH transmission. 
If we use PUCCH 1-0 for CQI reporting, the CQI estimation is based on the system bandwidth, e.g., 50 resource blocks for 10MHz. However if we use CQI table in Table 1, PDSCH transmission uses only 2 resource blocks. Since UE decides and reports CQI value so that the PDSCH BLER becomes around 10%, there could be a mismatch between the target BLER and measured BLER, i.e., UE report CQI they assume the BLER is around 10%, but the actual PDSCH BLER based on the reported CQI is far apart from 10%. Since the PUCCH 1-0 test uses the static channel, there could be no mismatch between the target BLER and measured BLER, however we prefer to use PUSCH 2-0 instead of PUCCH 1-0, to avoid the mismatch. The reason we propose to use PUSCH 2-0 is that this reporting mode can select subband with 2 resource blocks if the system bandwidth is 5MHz or less (See TS36.213 Table 7.2.1-5). On the other hand, the subband size of other subband CQI reporting modes is 4 or more. 
Proposal 2: Use PUSCH 2-0 reporting mode for category 0 UE CQI test. 

Proposal 3: Set 5MHz BW for category 0 UE CQI test, and subband size to 2. 
3
Conclusions

This is the proposal for category 0 UE CQI test:
Proposal 1: RAN4 should introduce a new CQI table dedicated for category 0 UE as shown in Table 1.  

Proposal 2: Use PUSCH 2-0 reporting mode for category 0 UE CQI test. 

Proposal 3: Set 5MHz BW for category 0 UE CQI test, and subband size to 2. 
4
References
[1] R4-145362 “Way forward on MTC demodulation and CSI test”, Huawei, HiSilicon, Ericsson, Qualcomm. 
2

