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1   Background
During R-13 eMTC discussion in RAN4#83 meeting, the topic about R13 Non-BL UE requirements was extensively discussed. The agreements achieved in this meeting were captured in the WF [1] which are listed in the following,
· Define new UE demodulation and CQI requirements for non-BL UE supporting coverage enhancements with 2Rx/4Rx using full antenna connection (i.e., Option 2) from Rel-13.

· UE demodulation requirements

· Reuse setup for category M1 (except repetition numbers) specified for Rel-13 Cat-M1 UE requirements.

· Repetition numbers would be adjusted to meet considering the target SNR for CE Mode A  (-6dB) and CE mode B (-15dB). 

· Option 1:Adopt a half and a quarter of repetition number for category M1 to define requirements for others categories with 2 Rx and 4Rx respectively.

· others options are not precluded.
· Interested companies are encouraged to submit the ideal simulation results with 2Rx/4Rx for the test cases below in RAN4#84. 

· Companies are also encouraged to propose the repetition numbers to keep the same target SNR levels as the existing Cat-M1 test cases except for non repetition test cases.
	Test cases
	Reference in TS36.101

	MPDCCH CE Mode A
	8.11.2.1.1 / 8.11.2.2.1

	MPDCCH CE Mode B
	8.11.2.1.2 / 8.11.2.2.2

	PDSCH TM6
	8.11.1.1.1 / 8.11.1.2.1

	PDSCH TM9
	8.11.1.1.2 / 8.11.1.2.2

	PDSCH TM2
	8.11.1.1.3 / 8.11.1.2.3


In this contribution, simulation results and the view on the repletion number for MPDCCH Mode A and Mode B with 2Rx/4Rx will be provided. 
2   Evaluation
2.1   2Rx

In this section, the simulation results of MPDCCH with 2Rx based on the agreed assumptions are provided in Figure 1.And the simulation results are summarized in Table 1.
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(a) Mode A, 2Rx                                                                                  (b) Mode B, 2Rx
Figure 1 MPDCCH simulation results for 2Rx
Table 1 SNR@ Pm-dsg =1% for 2Rx
	
	Mode A
	Mode B

	Duplex mode
	Repetition number
	SNR@ Pm-dsg =1%
	Repetition number
	SNR@ Pm-dsg =1%

	FDD
	8
	-9.3 dB
	32
	-16dB

	
	4
	-8.4 dB
	
	

	TDD
	4
	-8.2 dB
	32
	-15.6dB

	
	
	
	16
	-12.8dB


Based on the simulation results in Table 1, and taking the target SNR=-6dB and SNR=-15dB for Mode A and Mode B respectively into account, the repetition number for 2Rx are proposed,

Proposal 1: For MPDCCH requirements with 2Rx, adopt the following repetition number

· Mode A
· Repetition number=4 for both FDD and TDD
· Mode B

· Repetition number=32 for both FDD and TDD
2.2   4Rx
In this section, the simulation results of MPDCCH with 4Rx based on the agreed assumptions are provided in Figure 2. And the simulation results are summarized in Table 2.
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(b) Mode A, 4Rx                                                                                  (b) Mode B, 4Rx
Figure 2 MPDCCH simulation results for 4Rx

Table 2 SNR@ Pm-dsg =1% for 4Rx
	
	Mode A
	Mode B

	Duplex mode
	Repetition number
	SNR@Pm-dsg =1%
	Repetition number
	SNR@ Pm-dsg =1%

	FDD
	8
	-13.4dB
	16
	-16.5 dB

	
	2
	-10.8dB
	
	

	TDD
	2
	-10.6 dB
	16
	-15.7 dB

	
	1
	-6.6 dB
	
	


Considering the test purpose for coverage enhancement of Non-BL UE is test whether Mode A UE supporting repetition or not, so the repetition number is expected to be more than 1. 
Based on the simulation results in Table 2, and taking the target SNR=-6dB and SNR=-15dB for Mode A and Mode B respectively into account, the repetition number for 4Rx are proposed.
Proposal 2: For MPDCCH requirements with 4Rx, adopt the following repetition number

· Mode A
· Repetition number=2 for both FDD and TDD
· Mode B

· Repetition number=16 for both FDD and TDD
3   Conclusion
In this contribution, the simulation results and view on the repletion number are provided. The proposals are 
Proposal 1: For MPDCCH requirements with 2Rx, adopt the following repetition number

· Mode A
· Repetition number=4 for both FDD and TDD
· Mode B

· Repetition number=32 for both FDD and TDD
Proposal 2: For MPDCCH requirements with 4Rx, adopt the following repetition number

· Mode A
· Repetition number=2 for both FDD and TDD
· Mode B

· Repetition number=16 for both FDD and TDD
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