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1	Introduction
RAN4#83 discussed the test setup for subband CQI test for eMTC UE [1]. In the current subband CQI reporting test specified in TS36.101 Table 9.8.2.1-1, UE is supposed to monitor 4 narrowbands (#0, #1, #2, #7) within 10MHz channel bandwidth and report the preferable narrowband in the CQI reporting with PUSCH 2-0. The issue brought up in [1] is UE cannot measure the 4 narrowband for subband CQI reporting with the current parameter setting.
We discuss the possible solution based on [2] and show the simulation results.
2	Discussion
2.1	Issues in the current setting
When RAN4 discussed the test setup for subband CQI test for eMTC UE (e.g., [3]), RAN4 assumed the scheduling pattern shown in Figure 1. As illustrated in the figure, it is assumed that BS configures 4 narrowbands and the MPDCCH scheduled narrowband is changed every 8ms. In this setup, UE are supposed to receive MPDCCH at the first subframe every 8ms and estimate the subband CQI at the same time, as illustrated in Figure 1. The preferred CQI is reported in 4th subframe every 8ms. 
[image: ]
[bookmark: _Ref488248444]Figure 1	Assumed narrowband scheduling for eMTC subband CQI test [3].

In the current parameter setting in TS36.101 Table 9.8.2.1-1, MPDCCH repetition level (mpdcch-NumRepetition) is set to 1 and hopping interval (interval-FDD) is set to 8. In RAN4#83, we identified UE cannot monitor 4 narrowbands in Figure 1 with this parameter setting. According to TS36.211 6.8B.5, mpdcch-Narrowband, , is supposed to be the first subframe of MPDCCH search space.

The narrowband  for MPDCCH transmission in the first subframe of MPDCCH search space is provided by higher layer. 
We understand this means the narrowband position is reset to mpdcch-Narrowband every MPDCCH search space. Therefore, if we set mpdcch-NumRepetition=1, UE always monitor the same narrownband given in mpdcch-Narrowband. This means UE always stay in rarrowband #7 in the test. 
Another issue is the current test setup does not specify the mpdcch-StartSF-UESS, which specifies when the MPDCCH search space starts. Figure 2 illustrates the MPDCCH search space with the current parameter setting with the assumption mpdcch-StartSF-UESS=8 as an example.
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[bookmark: _Ref488250499]Figure 2	MPDCCH search space with mpdcch-Narrowband=7, mpdcch-NumRepetition=1, and mpdcch-StartSF-UESS=8. 

Observation: The current UE-selected subband CQI reporting test for Cat-M1 schedule MPDCCH only on the narrowband #7, and the MPDCCH search space is undefined in time domain. 
2.2	Possible solution
2.2.1	FDD/HD-FDD
RAN4#84 discussed the possible solution [2]. In this paper, it is proposed to set
· MPDCCH narrowband = 7 (mpdcch-Narrowband)
· MPDCCH repetition = 4 (mpdcch-NumRepetition)
· G = 2.5 (mpdcch-StartSF-UESS)
· Hopping interval = 1 (interval-FDD)
With this setting, the MPDCCH search space is scheduled as shown in Figure 3, and UE can monitor 4 narrowbands (#7, #0, #1, #2) with the equal probability.
[image: ]
[bookmark: _Ref488251877]Figure 3	MPDCCH search space with mpdcch-Narrowband=7, mpdcch-NumRepetition=4, and mpdcch-StartSF-UESS=2.5. 
Actual scheduling for PDSCH and CSI report is illustrated in Figure 4. If we set mppdch-NumRepetition=4, MPDCCH with 1 repetition can be sent every subframe (i.e., SF#0, SF#1, SF#2, and SF#3) according to TS36.213. The idea in [2] is to schedule DCI 6-1A in the SF#2 in every MPDCCH search space. In this case, UE can receive PDSCH in SF#4 and the corresponding HARQ-ACK is transmitted in SF#8. In SF#3, eNB send the CSI Request with PUSCH 2-0 so that UE can report the preferred narrowband in SF#7. Considering the switching gap between DL and UL for HD-FDD, the start of MPDCCH search space can be scheduled every 10ms. 
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[bookmark: _Ref488251982]Figure 4	Proposed subband CQI test setup for FDD. 

Proposal 1: eMTC subband CQI test setup parameter for FDD/HD-FDD should be modified as: 
	Parameter name
	Values

	MPDCCH narrowband (mpdcch-Narrowband)
	7

	MPDDCH repetition (mpdcch-NumRepetition)
	4

	G (mpdcch-StartSF-UESS)
	2.5

	Hopping interval (interval-FDD)
	1



2.2.2	TDD
With the same idea as FDD, we propose to set the scheduling parameter for TDD as follows:
· MPDCCH narrowband = 7 (mpdcch-Narrowband)
· MPDCCH repetition = 4 (mpdcch-NumRepetition)
· G = 5 (mpdcch-StartSF-UESS)
· Hopping interval = 1 (interval-TDD)
Since TDD test sets the Uplink downlink configuration to 2, SF#1 and SF#6 are reserved to the special subframes and SF#2 and SF#7 are set to the UL subframes. Since MPDCCH can be transmitted only on the BL/CE DL subframes, MPDCCH is transmitted in SF#0, SF#3, SF#4, and SF#5 every MPDCCH search space. If we assume DCI 6-1A is transmitted in SF#4 with repetition 1, UE will receive PDSCH in SF#8, and UE will transmit the corresponding HARQ-ACK in SF#12. The CSI Request could be send in SF#5 to monitor 4 narrowbands. With this setting, UE need to transmit HARQ-ACK and CSI Report at the same subframe on PUSCH. 
For the simplified test setup, we propose to set mpdcch-StartSF-UESS to 5 so that the MPDCCH search space starts every 20ms. 
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Figure 5	Proposed subband CQI test setup for TDD.
Proposal 2: eMTC subband CQI test setup parameter for TDD should be modified as: 
	Parameter name
	Values

	MPDCCH narrowband (mpdcch-Narrowband)
	7

	MPDDCH repetition (mpdcch-NumRepetition)
	4

	G (mpdcch-StartSF-UESS)
	5

	Hopping interval (interval-TDD)
	1



2.3	Simulation results
Since the new proposals above change the measurement period, we reran the simulation for subband CQI for FDD/HD-FDD. Table 1 shows the simulation result assuming with mpdcch-Narrowband=7, mpdcch-NumRepetition=4, and mpdcch-StartSF-UESS=2.5 as in Proposal 1. Throughput ratio is given with the ratio of the followed UE preferable narrowband/CQI over the randomized narrowband with wideband median CQI. Compared with our previous study [3], we can keep the same SNR test point. For throughput ratio, the simulation result with the new setting shows the gain is slight higher than [3], but we propose to keep the same gamma value, 1.3.
[bookmark: _Ref488252976]Table 1	Simulation result of subband CQI test.
	SNR [dB]
	BLER
	Wideband median CQI
	Throughput ratio

	-8
	0.47
	1
	4.73

	-7
	0.43
	2
	1.66

	-6
	0.34
	2
	2.24

	-5
	0.32
	3
	1.77

	-4
	0.28
	3
	2.13

	-3
	0.29
	4
	1.60

	-2
	0.27
	4
	1.94

	-1
	0.27
	5
	1.55

	0
	0.25
	5
	1.74

	1
	0.24
	5
	1.90

	2
	0.20
	6
	1.67

	3
	0.24
	6
	1.72

	4
	0.20
	6
	1.91

	5
	0.23
	7
	1.72

	6
	0.21
	8
	1.61

	7
	0.24
	8
	1.67

	8
	0.21
	9
	1.56

	9
	0.18
	9
	1.64

	10
	0.15
	9
	1.56

	11
	0.14
	10
	1.42



Proposal 3: With the new parameter setting, RAN4 should keep the same test points and the threshold value, i.e., SNR=5/6dB and gamma=1.3. 
[bookmark: _Ref352176984]3	Conclusion
Proposal 1: eMTC subband CQI test setup parameter for FDD/HD-FDD should be modified as: 
	Parameter name
	Values

	MPDCCH narrowband (mpdcch-Narrowband)
	7

	MPDDCH repetition (mpdcch-NumRepetition)
	4

	G (mpdcch-StartSF-UESS)
	2.5

	Hopping interval (interval-FDD)
	1



Proposal 2: eMTC subband CQI test setup parameter for TDD should be modified as: 
	Parameter name
	Values

	MPDCCH narrowband (mpdcch-Narrowband)
	7

	MPDDCH repetition (mpdcch-NumRepetition)
	4

	G (mpdcch-StartSF-UESS)
	5

	Hopping interval (interval-TDD)
	1



Proposal 3: With the new parameter setting, RAN4 should keep the same test points and the threshold value, i.e., SNR=5/6dB and gamma=1.3. 
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