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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 as listed in [2] in RAN4#81.
For RLM test, the CRs for CEMode A have been closed in RAN4#80, while the testing methodology was discussed in agreed in [2] for CEMode B. In RAN4#80bis, the initial simulation results based on parameters in [2] were discussed, and it was found that the gap between Qin and Qout are not large enough to make the test feasible under low SNR condition. Therefore, a new set of parameters were agreed in [3], with the main points copied below.
	· The combination of aggregation level and repetition (AL,R) used for the hypothetic MPDCCH transmission is

· Set 1: (16, 256) for Qout and (4,128) for Qin for OoS test cases 

· Set 2: (16, 128) for Qout and (4,64) for Qin for IS test cases

· Propagation condition considered for the test cases are to be select from

· AWGN 

· ETU30

· Companies are encouraged to provide simulation results on Qin and Qout values for the two sets of combinations. 

· Based on the results, RAN4 may drop the CEMode B test if a test setup which meets below conditions cannot be found

· sufficient gap between Qin and Qout, and 

· meaningful SNR difference compared to that in CEMode A test 

· other combination of (AL,R) is not precluded if Set 1 and Set 2 cannot meet the above conditions



In this paper, we will provide our simulation results on MPDCCH performance for CEMode B RLM tests based on the new parameter set.    
2 Discussion
The simulation assumptions used in this paper are same as in [2] and copied in Table 1.  

Table 1: Simulation assumptions for M-PDCCH performance 
	Parameter
	M-PDCCH (CEMode A)

	DCI format
	DCI Format 6-1B

	System Bandwidth
	10 MHz

	Channel model
	AWGN

ETU30, ETU1, ETU5

	Antenna configuration
	2x1

	Number of information bits (incl. 16 bits CRC)
	18

	Antenna correlation
	Low

	Aggregation level (CCE/ECCE), Repetition level
	(16,256), (4,128), (16,128), (4,64)

	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 results are summarized in Table 2. 
Table 2: Simulation results for M-PDCCH performance
	(AL,RL)
	Verification point
	Channel Model
（Payload = 18）

	
	
	AWGN
	ETU30

	

	(16,256)
	10%
	-23.2
	-22.7

	
	2%
	-22.2
	-21.8

	(4,128)
	10%
	-18.4
	-17.6

	
	2%
	-17.5
	-16.4

	

	(16,128)
	10%
	-21.5
	-21.1

	
	2%
	-20.5
	-20.1

	(4,64)
	10%
	-16.7
	-15.6

	
	2%
	-15.8
	-14.3


From Table 2, it can be observed that the gap between Qin and Qout for Set 2 is 6.8dB with ETU30, which should be enough to accommodate UE SNR estimation inaccuracy; on the other hand, the absolute SNR for Qout is -21dB, which is sufficiently lower than CEMode A Qout (-14dB). Therefore, we suggest to use Set 2 parameter and ETU30 to conduct CEMode B RLM test.
Proposal: Define CEMode B RLM test case with following parameters.

- Set 2: (16, 128) for Qout and (4,64) for Qin for IS test cases 
- ETU30 channel
3 Conclusions 

In this paper, we provided our link level simulation results for M-PDCCH performance for the new parameter set. Based on the simulation results, we have the following proposal. 
Proposal: Define CEMode B RLM test case with following parameters.

- Set 2: (16, 128) for Qout and (4,64) for Qin for IS test cases 
- ETU30 channel   
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