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1   Background
During eMTC discussion in RAN4#80 meeting, many agreements captured in [1] have been agreed which are shown below:
· Channel estimation filter length: Keep the same assumptions agreed in previous meeting, i.e., 1ms;

· Enable HARQ for the requirement

· Introduce a new TM2 PDSCH demodulation requirements 

· Same setting as TM6 demodulation requirements

· No repetition

· Applicability: UE not supporting CE Mode  B

· TM2 test (CE Mode B)

· Repetition number
· 64

· TM2 test Channel model

· ETU1
· TBS and repetition number for TM9 in CE Mode A

· Option 1: 152bits and 2 repetition (SNR=-5.7dB) 

· Option 2: 504bits and 8 repetition (SNR=-3.3dB) 

· Option 3: 504bits and 16 repetition (SNR=-6.4dB)

· Note: The SNR values above are based on the ideal simulation results 

· Scheduling pattern for PDSCH TM6 test and CQI definition test (No repetition)
· Option 1: 10ms periodicity, 5ms for DL, 1ms gap, 3ms for UL, 1ms for gap
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· Option 2: 8ms periodicity, 1ms for MPDCCH, 1ms for gap, 1ms for PDSCH, 1ms gap, 3ms for UL, 1m for gap


[image: image2.wmf]0

1

2

PDSCH

4

3

6

ACK

gap

MPDCCH

switching

5

7

...


· Scheduling pattern for PDSCH TM9 and TM2 with repetition. Interesting companies are encouraged to propose the scheduling pattern for PDSCH tests:

· Option 1: Reduce noise power on MPDCCH subframes to reduce MPDCCH repetition number to 1. 

· Option 2: Set enough repetition number for MPDCCH to ensure 100% of decoding

· Option 3: Apply power  boosting for MPDCCH to ensure 100% of decoding

· Option 4: Other options are not precluded. 
In this contribution, we will analysis the remaining open issues base on the above agreements and provide our simulation results.
2   Discussion

In this section, we discuss the PDSCH scheduling pattern.
2.1   PDSCH scheduling pattern for repetition number>1
In order to define one set of requirements for both FDD and half duplex FDD, the PDSCH scheduling pattern should be defined.
 Based on the specification in section 7.1.11 of 36.213 as following,
A BL/CE UE shall upon detection of a MPDCCH with DCI format 6-1A/6-1B/6-2 intended for the UE, decode the corresponding PDSCH in subframe(s) n+ki with i = 0, 1, …, N-1 according to the MPDCCH, where

-
subframe n is the last subframe in which the MPDCCH is transmitted and is determined from the starting subframe of MPDCCH transmission and the DCI subframe repetition number field in the corresponding DCI; and

-
subframe(s) n+ki with i=0,1,…,N-1 are N consecutive BL/CE DL subframe(s) where, x=k0<k1<…,kN-1 and the value of 
[image: image3.wmf]{

}

max

,

2

,

1

n

n

n

N

K

Î

 is determined by the repetition number field in the corresponding DCI, where 
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are given in Table 7.1.11-1
and the specification in section 10.2 of 36.213 as following,
For FDD, a BL/CE UE shall upon detection of a PDSCH intended for the UE and for which an HARQ-ACK shall be provided, transmit the HARQ-ACK response using the same 
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 derived according to section 10.1.2.1 in subframe(s) n+ki with i =0,1, …, N-1, where

-
subframe n-4 is the last subframe in which the PDSCH is transmitted; and

-
0=k0<k1<…,kN-1 and the value of
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 is provided by higher layer parameter pucch-NumRepetitionCE-format1 if the PDSCH does not contain a contention resolution, otherwise it is provided by higher layer parameter pucch-NumRepetitionCE Msg4-Level0-r13, pucch-NumRepetitionCE-Msg4-Level1-r13, pucch-NumRepetitionCE-Msg4-Level2-r13 or pucch-NumRepetitionCE-Msg4-Level3-r13 depending on whether the most recent PRACH coverage enhancement level for the UE is 0, 1, 2 or 3, respectively; and

-
subframe(s) n+ki with i=0,1,…,N-1 are N consecutive BL/CE UL subframe(s) immediately after subframe n-1, and the set of BL/CE UL subframes are configured by higher layers;

we give the Figure 1 to illustrate the half duplex FDD PDSCH pattern.
In the Figure1, the N1and N2 are repetition numbers for MPDCCH and PDSCH respectively. The MPDCCH repetition number should be large enough to ensure the MPDCCH performance at PDSCH test point. 
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Figure 1 half duplex FDD PDSCH pattern 1 (aperiodic)
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Figure 2 half duplex FDD PDSCH pattern 2 (periodic)
From the figure 1 and figure 2, we observe that pattern 1 is aperiodic and that pattern 2 is periodic. From the perspective of simplifying test, we prefer to pattern 2.
Based on specification 36.213 and our analysis, for the pattern 2, there will be 
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The PDSCH subframes are scheduled at 
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 subframes, i.e. the valid subframes for PDSCH are 
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 subframes. 
Form the MPDCCH simulation results in [2] and PDSCH simulation results in section 3, we observe that MPDCCH performance of CE Mode A with repetition number 32 could achieve 1% BLER at SNR= -7dB while PDSCH TM9 performance of Mode A with repetition number 2 could achieve 30% BLER at SNR=-5.1dB. So we can get that larger repetition number than PDSCH is needed to ensure the MPDCCH performance. 

Based on the analysis above, it is obvious that MPDCCH transmission costs many subframes resource. For reducing the test complexity, reducing noise power on MPDCCH subframes to reduce MPDCCH repetition number to1 can be used.

Proposal 1: Reduce noise power on MPDCCH subframes to reduce MPDCCH repetition number to1.

If the MPDCCH repetition number is 1, the PDSCH subframes are scheduled at 2th ~ 
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Proposal 2: PDSCH subframes are scheduled at at 2th ~ 
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3   Simulation results
In this section, we provide PDSCH simulation results, including CE Mode A and CE Mode B.
3.1   CE Mode A

For TM6 test, the simulation assumptions are listed in [3] and [4]. We resubmit the TM6 and TM2 simulation results with PUCCH 1-1 based on [5]. We give a summary of ideal and impairment simulation results for eMTC TM6 and TM2 in Table 1 and Table 2 respectively.
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Figure 3 TM6 and TM2 simulation results

Table 1 summary of TM6 and TM2 simulation results of eMTC UE (ideal)

	Duplex mode
	Test number
	PMI feedback
	Bandwidth and MCS 
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE DL category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	FDD
	TM6
	PUCCH 1-1
	10 MHz
16QAM 1/2
	EPA5
	2x1 Low
	70
	6.8
	M1

	
	TM2
	N/A
	10 MHz
16QAM 1/2
	EPA5
	2x1 Low
	70
	7.2
	M1


Table 2 simulation results of eMTC TM6 and TM2 (impairment)

	Duplex mode
	Test number
	PMI feedback
	Bandwidth and MCS 
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE DL category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	FDD
	TM6
	PUCCH 1-1
	10 MHz
16QAM 1/2
	EPA5
	2x1 Low
	70
	8.3
	M1

	
	TM2
	N/A
	10 MHz
16QAM 1/2
	EPA5
	2x1 Low
	70
	8.7
	M1


In figure 4-1and 4-2, we provide TM9 performance with TBsize=152bit and TBsize=504bit. In table 3~4, we give a summary of ideal and impairment simulation results for TM9.
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Figure 4-1 TM9 simulation results
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Figure 4-2 TM9 simulation results

From the simulation results in figure 4-1 and 4-2, we propose

Proposal 3: Define TM9 requirements with repetition number 8 and TBsize=504bit.
Table 3 TM9 simulation results of eMTC (FDD, ideal)

	Test number
	Bandwidth and MCS 
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE DL category

	
	
	
	
	BLER (%)
	Repetition numbers
	SNR (dB)
	

	TM9
	10 MHz

QPSK 1/10

(payload=152bit)
	EPA5
	2x1 Low
	30
	1
	-1.1
	M1

	
	
	
	
	30
	2
	-5.1
	M1

	
	
	
	
	30
	4
	-8.3
	M1

	
	10 MHz

QPSK 1/3
(payload=504bit)
	EPA5
	2x1 Low
	30
	8
	-7.1
	M1

	
	
	
	
	30
	16
	-9.7
	M1


Table 4 TM9 simulation results of eMTC (FDD, impairment)
	Test number
	Bandwidth and MCS 
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE DL category

	
	
	
	
	BLER (%)
	Repetition numbers
	SNR (dB)
	

	TM9
	10 MHz

QPSK 1/10

(payload=152bit)
	EPA5
	2x1 Low
	30
	1
	0.7
	M1

	
	
	
	
	30
	2
	-3.3
	M1

	
	
	
	
	30
	4
	-6.5
	M1

	
	10 MHz

QPSK 1/3
(payload=504bit)
	EPA5
	2x1 Low
	30
	8
	-5.3
	M1

	
	
	
	
	30
	16
	-7.9
	M1


3.2   CE Mode B

For TM2, the simulation assumptions are captured in [3]. In figure 5, we resubmit the simulation results based non cross-subframe channel estimation. In Table 5~6, we give a summary of ideal and impairment simulation results for TM2.
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Figure 5 TM2 simulation results (non cross-subframe channel estimation)

Table 5 simulation results of eMTC TM2 (non cross-subframe channel estimation, ideal)
	Duplex mode
	Channel estimation
	Bandwidth and MCS 
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE DL category

	
	
	
	
	
	BLER (%)
	Repetition
numbers
	SNR (dB)
	

	FDD
	non cross-subframe
	10 MHz

QPSK 1/3
	ETU1
	2x1 Low
	30
	64
	-15.8
	M1


Table 6 simulation results of eMTC TM2 (non cross-subframe channel estimation, impairment)
	Duplex mode
	Channel estimation
	Bandwidth and MCS 
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE DL category

	
	
	
	
	
	BLER (%)
	Repetition
numbers
	SNR (dB)
	

	FDD
	non cross-subframe
	10 MHz

QPSK 1/3
	ETU1
	2x1 Low
	30
	64
	-14.0
	M1


4   Conclusion / Proposals
In this contribution, we analyses the remaining issues and provide our simulation results. Our proposals are:
Proposal 1: Reduce noise power on MPDCCH subframes to reduce MPDCCH repetition number to1.

Proposal 2: PDSCH subframes are scheduled at at 2th ~ 
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Proposal 3: Define TM9 requirements with repetition number 8 and TBsize=504bit.
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