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1 Introduction
The RRM core part of Rel-13 WI “Further LTE Physical Layer Enhancements for MTC” [1] was completed in RAN4#78. In RAN4#78bis, the RRM test cases for Cat-M1 UE are agreed in [2]. RAN4 is expected to finish all the CRs for CEMode A as listed in [2] in RAN4#79.
For RLM test, the CRs for the test cases have been agreed in RAN4#79 and captured in the latest version of 36.133 (v13.4.0). However, the SNR levels used in the tests are left as TBD. One reason is that the margins accounting for the SNR estimation inaccuracy is not decided, but another important reason is that the simulation results, which are used to derive Qin and Qout, are well not aligned [3]. A WF [4] was agreed to check how to improve the alignment of results from different companies.
In this paper, we will provide updated link level simulation results for MPDCCH performance.    
2 Discussion
The simulation assumptions used in this paper are same as in [5] and copied in Table 1.  

Table 1: Simulation assumptions for MPDCCH performance 
	Parameter
	MPDCCH (CEMode A)

	DCI format
	DCI Format 6-1A

	System Bandwidth
	10 MHz

	Channel model
	AWGN

ETU 30 Hz

	Antenna configuration
	2x1

	Number of information bits (incl. 16 bits CRC)
	FDD and HD-FDD: 28
TDD: 31

	Antenna correlation
	Low

	Aggregation level (CCE/ECCE), Repetition level
	(24,8), (8,4), (16,4), (4,2)

	Starting OFDM symbols (CFI)
	2

	Frequency hopping
	OFF

	Number of PRB
	4 for Aggregation level = 4, 8, 16

2+4 for Aggregation level =24

	Transmission type configured to UE
	Distributed

	DMRS scrambling sequence initialisation parameter for UE-SS
	PCID = 1

	Channel Estimation
	DMRS based

	UE residual frequency error
	50 Hz


The simulation assumption is not changed from our previous simulation result. During offline discussions, some additional details of assumptions were confirmed.
· Fixed DMRS precoding for AP107 [1 0] and AP109 [0 1]

· No power boosting on DMRS

· 1PRB based channel estimation in frequency domain 

Besides, in our simulation results we have used updated channel estimation algorithms, which leads to an improved decoding performance at low SNR range.
As agreed in [5], two sets of Qin/Qout values will be tested in a single test case in a random manner. The aggregation level and repetition level assumption (AL,RL) to derive Qin/Qout are copied below.
· Set 1: Qout is derived assuming (24,8) and Qin is derived assuming (8,4)

· Set 2: Qout is derived assuming (16,4) and Qin is derived assuming (4,2)

The simulation results are summarized in Table 2. 
Table 2: Simulation results for MPDCCH performance
	(AL,RL)
	Verification point
	Channel Model
（Payload = 28, FDD）
	Channel Model
（Payload = 31, TDD）

	
	
	AWGN
	ETU30
	AWGN
	ETU30

	

	(24,8)
	10%
	-14.5
	-12.3
	-14.3
	-12.5

	
	2%
	-13.6
	-10.6
	-13.3
	-11

	(8,4)
	10%
	-10
	-6.5
	-9.6
	-6.6

	
	2%
	-8.5
	-4.2
	-8.3
	-4.4

	

	(16,4)
	10%
	-11.7
	-9
	-11.5
	-9.3

	
	2%
	-10.6
	-7.1
	-10.3
	-7.5

	(4,2)
	10%
	-5.3
	-1.1
	-5.1
	-1.3

	
	2%
	-3.9
	1.9
	-3.4
	1.2


Proposal: Take results in Table 2 into account when determining Qin/Qout for the test cases.   

3 Conclusions 

In this paper, we provided our updated link level simulation results for MPDCCH performance, based on the agreed simulation assumptions. Specifically, we have the following proposal.
Proposal: Take results in Table 2 into account when determining Qin/Qout for the test cases.   
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