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1
Introduction
In RAN4#79, we proposed the method of the UE-selected subband CQI test with PUSCH 2-0 [1], and RAN4 agreed with the way forward to analyze the propose method as a baseline [2].
· Sub-band CQI test
· Companies are encouraged to analyze the test method and provide the simulation result
· Refer to R4-163588 for the detailed parameters
· Propagation channel changed to B.2.4 with [1Hz] of Doppler frequency
In this contribution, we continue to discuss the UE-selected subband CQI reporting test.
2
UE-selected subband CQI test
2.1
Scheduling pattern for FDD/HD-FDD
Table 1 is the simulation parameters for the subband CQI test based on [1]. The difference from [1] is 1) to change the Doppler frequency to 1 Hz according to the way forward [2].

We also change the parameter MPDCCH narrowband to
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 according to the proposal in [3]. The intension of this change is to support not only 10 MHz system bandwidth but also other system bandwidth such as 5 MHz. We also add one note the number of narrowbands is 2 for 5 MHz system bandwidth, e.g., Band 31, in order to avoid collision with the center-6PRBs. In the case of 10 MHz system bandwidth, 8 narrowbands are available (
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=8) and this setup configures the narrowband indexes 0, 1, 2 and 7 for MPDCCH monitoring narrowbands. In the case of 5MHz system bandwidth, on the other hand, 
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=2 and the narrowband indexes 0 and 3 are configured for MPDCCH monitoring narrobands. Figure 1 illustrates an example of DL scheduling in the case of 4 narrowbands. We think it is important to secure the case of 5 MHz system bandwidth when RAN5 implements conformance test procedure.
Table 1
UE-selected subband CQI test parameters (FDD/HD-FDD).

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Downlink power allocation
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	Propagation channel
	
	[Clause B.2.4 with 
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	Reporting interval
	ms
	[8]

	CQI delay
	ms
	[8]

	Reporting mode
	
	PUSCH 2-0

	Max number of HARQ transmissions
	
	1

	Number of preferred subbands (M)
	
	1

	Number of narrowbands
	
	[4] (Note 1)

	Frequency hopping offset
	
	[1]

	Starting OFDM symbol (startSymbolLC)
	
	3

	M-PDCCH repetition level
	
	[1]

	PDSCH repetition level
	
	[1]

	MPDCCH narrowband (mpdcch-Narrowband)
	
	[
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] (Note 2)

	MPDCCH hopping interval
	
	[8]

	Note 1: Set 2 narrowbands if case of 5 MHz of system bandwidth.
Note 2: as specified in 6.2.7 in TS36.211 [4]. 
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Figure 1
DL scheduling assumption for UE-selected subband CQI test (FDD/HD-FDD).
2.2
Scheduling pattern for TDD

Figure 2 shows an example of the narrowband scheduling for the TDD with UL-DL configuration 1. Considering the cross-subframe scheduling between MPDCCH and PDSCH, MPDCCH can be scheduled on SF#4 and SF#5, and UE is expected to measure the channel quality on these subframes. The corresponding PDSCH is transmitted on SF#9 and SF#0. Since UE could not measure the channel quality on SF#9 and SF#0 because the scheduled PDSCH narrwobands may be different from MPDCCH narrowbands, we should set the frequency hopping interval to 10ms and CQI reporting interval with PUSCH 2-0 should be also set to 10ms. 
Proposal 1: For UE-selected subband CQI test with TDD, set the CQI reporting interval to 10ms.
Proposal 2: For UE-selected subband CQI test with TDD, set the MPDCCH hopping interval to 10ms.
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Figure 2
DL scheduling assumption for UE-selected subband CQI test (TDD).
2.2
Simulation result

We have evaluated the UE-selected subband CQI test for HD-FDD/FDD using the existing metric as follows:
The ratio of the throughput obtained when transmitting on a randomly selected subband among the best M subbands reported by the UE the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected subband in set S shall be ≥ ;

Table 2 lists the wideband median CQI and BLER from the follow CQI/best narrowband simulation result for 4 narrowband case. This table also shows the throughput gain, which is a ratio between the throughput of the follow CQI with the best narrowband and throughput of the wideband median CQI with random narrowband. Table 3 also lists the simulation results in the case of 2 narrowband case considering the case of 5 MHz system bandwidth. 
Figure 3 shows the wideband median CQI. It is observed that the median CQI was same for both 2 narrowband case and 4 narrowband cases. Figure 4 shows the throughput ratio over SNR. It is observed that the ratio with 4 narrowbands is slight better than that with 2 narrowband cases. 
If we focus on the CQI indexes between QPSK and 16QAM, the corresponding SNR points are 5dB to 6dB. At these points the throughput gain is more than 1.5. We propose to reuse the same metric as existing PUSCH 2-0 for Cat-M1 UE-selected subband CQI test. 
Proposal 3: Cat-M1 UE UE-selected subband CQI test uses the same metric as existing UE-selected subband CQI test with PUSCH 2-0. 

Table 2
Simulation result of subband CQI test (4 narrowband setting).
	SNR [dB]
	BLER
	Wideband median CQI
	Tput gain

	-8
	0.48
	1
	4.39

	-7
	0.42
	2
	1.58

	-6
	0.37
	2
	2.1

	-5
	0.32
	3
	1.67

	-4
	0.28
	3
	2.07

	-3
	0.28
	4
	1.54

	-2
	0.28
	4
	1.87

	-1
	0.26
	4
	2.1

	0
	0.25
	5
	1.7

	1
	0.24
	5
	1.81

	2
	0.24
	6
	1.55

	3
	0.23
	6
	1.63

	4
	0.23
	6
	1.83

	5
	0.23
	7
	1.59

	6
	0.24
	8
	1.54

	7
	0.23
	8
	1.58

	8
	0.23
	9
	1.48

	9
	0.2
	9
	1.54

	10
	0.17
	9
	1.55

	11
	0.15
	10
	1.36


Table 3
Simulation result of subband CQI test (2 narrowband setting).

	SNR [dB]
	BLER
	Wideband median CQI
	Tput gain

	-8
	0.47
	1
	3.12

	-7
	0.37
	2
	1.29

	-6
	0.32
	2
	1.82

	-5
	0.28
	3
	1.48

	-4
	0.25
	3
	1.83

	-3
	0.23
	4
	1.42

	-2
	0.23
	4
	1.71

	-1
	0.2
	4
	1.99

	0
	0.2
	5
	1.59

	1
	0.18
	5
	1.74

	2
	0.17
	6
	1.48

	3
	0.17
	6
	1.58

	4
	0.17
	6
	1.76

	5
	0.16
	7
	1.56

	6
	0.17
	8
	1.51

	7
	0.17
	8
	1.56

	8
	0.15
	9
	1.47

	9
	0.15
	9
	1.52

	10
	0.13
	9
	1.54

	11
	0.11
	10
	1.37
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Figure 3
Wideband median CQI for both 2 narrowband setting and 4 narrowband setting. 
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Figure 4
Throughput ratio between the throughput of the follow CQI with the best narrowband and throughput of the wideband median CQI with random narrowband.
3
Conclusion

Proposal 1: For UE-selected subband CQI test with TDD, set the CQI reporting interval to 10ms.

Proposal 2: For UE-selected subband CQI test with TDD, set the MPDCCH hopping interval to 10ms.
Proposal 3: Cat-M1 UE UE-selected subband CQI test uses the same metric as existing UE-selected subband CQI test with PUSCH 2-0. 
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Appendix
MCS table for Cat-M1 UE CQI test
	CQI Index
	Modulation
	Number of PRB
	MCS
	TBS

	0
	DTX
	DTX
	DTX
	DTX

	1
	QPSK
	3
	0
	56

	2
	QPSK
	3
	0
	56

	3
	QPSK
	3
	0
	56

	4
	QPSK
	3
	2
	144

	5
	QPSK
	3
	4
	208

	6
	QPSK
	3
	6
	328

	7
	QPSK
	3
	8
	392

	8
	16QAM
	3
	11
	504

	9
	16QAM
	3
	13
	680

	10
	16QAM
	3
	16
	904

	11
	Reserved
	N/A
	N/A
	N/A

	12
	Reserved
	N/A
	N/A
	N/A

	13
	Reserved
	N/A
	N/A
	N/A

	14
	Reserved
	N/A
	N/A
	N/A

	15
	Reserved
	N/A
	N/A
	N/A
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