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1 Introduction
In last RAN4 #83 meeting, the RRM requirement for non-BL/CE UE was discussed and some agreements were captured in [1], duplicated as below,

	· RAN4 will study the RLM evaluation period for BL/CE UE with 2Rx, when no DRX is used, for the following scenarios in Rel-14

· CE Mode A Out-of-synch

· CE Mode A In-synch

· CE Mode B Out-of-synch

· CE Mode B In-synch 

· Companies are encouraged to provide the investigation results for the RLM evaluation period considering the effectiveness of receiver diversity in RAN4#84

· Side condition: 

· CE Mode A: EPA5/ETU30 with SNR = -6dB

· CE Mode B: EPA1/ETU1 with SNR = -15dB




For R14, based on the agreements in last meeting, the evaluation period of non-BL/CE needs to be studied which are using 2Rx. In this contribution, we posts simulation results for RLM for non-BL/CE UE for evaluation and the RLM evaluation period requirement is also analysed.
2 RLM simulation results for non-BL/CE UE (CE Mode A)
The simulation assumptions used in this contribution are same as in [2] and duplicated as in Table 1.  

Table 1: Simulation assumptions for RLM with 2Rx antenna
	Parameter
	MPDCCH (CE Mode A)

	DCI format
	DCI Format 6-1A

	System Bandwidth
	10 MHz

	Channel model
	EPA5 Hz
ETU 30 Hz

	Antenna configuration
	2x2

	Number of information bits (incl. 16 bits CRC)
	FDD: 28


	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 RLM simulation results for 1Rx and 2Rx in CE mode A are summarized in Table 2. It can be observed that, compared with 1Rx PDCCH decoding performance there are 2dB~4dB gain which is achieved by 2Rx, that is, UE with 2RX can support larger coverage with same MPDCCH configuration. From the simulation results, the relative SNR difference between Qin and Qout in 2Rx case is similar as 1Rx case, and therefore the transmission parameters of legacy FeMTC RLM can be applied for non-BL/CE UE case.

Table 2: Simulation results for 2RX for CE Mode A
	(AL,RL)
	Verification point
	Channel Model
（Payload = 28, FDD）

	
	
	EPA5(1Rx/2Rx) dB
	ETU30(1Rx/2Rx)
dB

	(24,8)
	10%
	-11/-13.5
	-11.3/-14.2

	
	2%
	-10/-12
	-9.4/-12.5

	(8,4)
	10%
	-4.4/-6.4
	-3/-7

	
	2%
	0/-3.2
	-2.1/-5.2

	(16,4)
	10%
	-7.5/-10
	-6.5/-9.7

	
	2%
	-4/-6.2
	-4/-7.7

	(4,2)
	10%
	0.3/-2
	1/-2

	
	2%
	4.5/1.5
	3.8/0.8


The RLM simulation results for 2Rx in CE mode B are summarized in Table 3.
Table 3: Simulation results for 2RX for CE Mode B
	(AL,RL)
	Verification point
	Channel Model
（Payload = 28, FDD）

	
	
	EPA1(2Rx) 
dB
	ETU1(2Rx)

dB

	(4,64)
	10%
	-14
	-14.5

	
	2%
	-16.2
	-15.8

	(16,128)
	10%
	-21
	-22.2

	
	2%
	-19.1
	-19.5

	(4,128)
	10%
	-17
	-17.5

	
	2%
	-15.1
	-15.3

	(16,256)
	10%
	-22.1
	-22.4

	
	2%
	-20.8
	-21.4


3 RLM evaluation period for non-BL/CE UE
The RLM evaluation period for eMTC is specified in TS36.133 as below,

(CE Mode A:

When the downlink radio link quality of the PCell estimated over the last 400 ms period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 400 ms Qout_CatM1 evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [2].

When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 200 ms Qin_CatM1 evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [2].

(CE Mode B:
When the downlink radio link quality of the PCell estimated over the last 4000 ms period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 4000 ms Qout_CatM1 evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [2].

When the downlink radio link quality of the PCell estimated over the last 2000 ms period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 2000 ms Qin_CatM1 evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [2].

The 2Rx case is similar as legacy LTE case and more repetition level is used for non-BL/CE UE, so we could use half of the evaluation period for RLM for non-BL/CE UE in CE Mode A, which can be 200ms for OOS and 100ms for IS. For CE Mode B, we propose to use the same methodology of scaling for CE Mode A, so that means, non-BL/CE UE can use half of the RLM evaluation period of the FeMTC RLM, i.e. for CE Mode B 2000ms for OOS and 1000ms for IS. Thus the proposed text for RLM requirement for non-BL/CE UE could be as below,
(non-BL/CE UE in CE Mode A:

When the downlink radio link quality of the PCell estimated over the last 200 ms period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 200 ms Qout_CatM1 evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [2].

When the downlink radio link quality of the PCell estimated over the last 100 ms period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 100 ms Qin_CatM1 evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [2].

( non-BL/CE UE in CE Mode B:

When the downlink radio link quality of the PCell estimated over the last 2000 ms period becomes worse than the threshold Qout_CatM1, Layer 1 of the UE shall send an out-of-sync indication for the PCell to the higher layers within 2000 ms Qout_CatM1 evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [2].

When the downlink radio link quality of the PCell estimated over the last 1000 ms period becomes better than the threshold Qin_CatM1, Layer 1 of the UE shall send an in-sync indication for the PCell to the higher layers within 1000 ms Qin_CatM1 evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331 [2].
Proposal 1: For non-BL/CE UE in CE Mode A, RLM evaluation period shall be specified as 200ms for OOS and 100ms for IS. For non-BL/CE UE in CE Mode B, RLM evaluation period shall be specified as 2000ms for OOS and 1000ms for IS.
4 Conclusions 

In this contribution, we posts simulation results for RLM for non-BL/CE UE for evaluation and the RLM evaluation period requirement is also analysed.

Proposal 1: For non-BL/CE UE in CE Mode A, RLM evaluation period shall be specified as 200ms for OOS and 100ms for IS. For non-BL/CE UE in CE Mode B, RLM evaluation period shall be specified as 2000ms for OOS and 1000ms for IS.
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