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1. Introduction
In last RAN4 #82bis meeting, the RRM requirement for non-BL/CE UE was discussed and some agreements were captured in the FeMTC AdHoc minutes[1], duplicated as below,

	Rel-13 Non-BL/CE:

· Normal coverage/CEMode A: 

· Reuse existing core requirements for cat-M1 in normal coverage/CEMode A

· Enhanced coverage/CEMode B: 

· Reuse existing core requirements for cat-M1 in enhanced coverage/CEMode B

Rel-14 Non-BL/CE:

· Intra-frequency RSRp/RSRQ

· Idle and RRC connected states

· Inter-frequency RSRP/RSRQ requirements:

·  Idle and RRC connected states

· Positioning requirements for 1.4, 3, 5, 10, 15 and 20 MHz

· Supported in connected mode

Non-BL/CE:

· Following core requirements should be investigated for enhancement assuming 2 Rx under both cases: 1) normal coverage/CEMode A and 2) enhanced coverage/CEMode B  

· RLM evaluation period

· SI (MIB and SIB1-BR):

· All core requirements which require UE to acquire SI of target cell

· RSRP and RSRQ measurement periods and accuracy

· Requirements other than those for cat-M1 and cat-M2 are FFS


For R14, based on the agreements in last meeting, the requirement of SI acquisition needs to be studied for this new scenario of non-BL/CE UEs which are using 2Rx. In this contribution, we posts simulation results for SI acquisition for non-BL/CE UE for evaluation and the SI acquisition requirement is also analysed.
2. Simulation results for SI acquisition time (MIB + SIB1-BR)
In this section, we provide link level simulation results for non-BL/CE UE assuming 2Rx, the simulation assumption is in Table 1.
Table 1       Simulation parameters for SI acquisition time
	
	CE Mode A
	CE Mode B

	System bandwidth
	10MHz
	10MHz

	Transmission antennas
	2Tx
	2Tx

	UE frequency offset
	100 Hz
	100 Hz

	Channel model
	EPA5, ETU30
	EPA1, ETU1

	TBS 
	152 bits
	152 bits

	Target SNR
	-6dB
	-15dB

	SIB1 repetition number
	4/8
	16


The simulation results are summarized in Table 2 for MIB. From the results, it can be seen that the MIB acquiring time can be greatly shortened with 2RX.
Table 2   Simulation results for MIB
	Target SNR
	Decoding success rate
	EPA5 1RX
	EPA5 2RX
	ETU30 1RX
	ETU30 2RX

	-6dB


	90%
	1
	1
	1
	1

	
	99%
	1
	1
	1
	1

	Target SNR
	Decoding success rate
	EPA1 1RX
	EPA1 2RX
	ETU1 1RX
	ETU1 2RX

	-15dB
	90%
	17
	6
	20
	5

	
	99%
	40
	17
	46
	14


Observation 1: MIB acquisition time is greatly reduced with 2Rx compared with 1Rx in both SNR= -6dB and SNR=-15dB case.
The simulation results for SIB1-BR are summarized in Table 3. From the results, it can be also seen that the SIB1-BR reading time can be significantly shortened with 2RX as well. 

Table 3       Simulation results for SIB1-BR acquisition time
	Target SNR
	PDSCH repetition
	Decoding success rate
	EPA5 1RX
	EPA5 2RX
	ETU30 1RX
	ETU30 2RX

	-6dB


	4
	90%
	1
	1
	1
	1

	
	
	99%
	2
	1
	1
	1

	-6dB


	8
	90%
	1
	1
	1
	1

	
	
	99%
	1
	1
	1
	1

	Target SNR
	PDSCH repetition
	Decoding success rate
	EPA1 1RX
	EPA1 2RX
	ETU1 
1RX
	ETU1 
2RX

	-15dB
	16
	90%
	6
	2
	14
	3

	
	
	99%
	12
	3
	25
	5


Observation 2: SIB1-BR acquisition time is greatly reduced with 2Rx compared with 1Rx in both SNR= -6dB and SNR=-15dB Case. 
3. SI acquisition requirement for non-BL/CE UE in R14
In TS36.133 the SI acquisition delay is reflect in some of the mobility requirement, e.g. Maximum interruption in paging reception for IDLE, and UE Re-establishment delay requirement in RRC CONNECTED. One of the corresponding requirements are duplicated as below,
	4.2.2.12
Maximum interruption in paging reception for Category M1 UEs in normal coverage
At intra-frequency cell re-selection, the UE shall monitor the downlink of serving cell for paging reception until the UE is capable to start monitoring downlink channels of the target intra-frequency cell for paging reception. The interruption time shall not exceed TSI-EUTRA-M1-NC + 50 ms.
TSI-EUTRA-M1-NC is the time required for receiving all the relevant system information data, which include MIB and relavant SIB, according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 36.331 [2] for an E-UTRAN cell.
4.2.2.13
Maximum interruption in paging reception for Category M1 UEs in extended coverage
At intra-frequency cell re-selection, the UE shall monitor the downlink of serving cell for paging reception until the UE is capable to start monitoring downlink channels of the target intra-frequency cell for paging reception. The interruption time shall not exceed TSI-EUTRA-M1-EC + 50 ms.
TSI-EUTRA-M1-EC is the time required for receiving all the relevant system information data, which include MIB and relavant SIB, according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 36.331 [2] for an E-UTRAN cell.


In the core requirement, only the item “TSI-EUTRA-M1-NC/ TSI-EUTRA-M1-EC” is used but no exact value is specified for the requirement. The value of TSI-EUTRA-M1-NC/ TSI-EUTRA-M1-EC are set in test cases only. Thus, the SI acquisition delay related requirements for Category M1 UE can also apply for Non-BL/CE UE (only some editorial modification may be needed on TSI-EUTRA-M1-NC/ TSI-EUTRA-M1-EC terminologies to cover non-BL/CE UE), but the different SI acquisition delay will be set in the testing requirement in test case design if needed.
Proposal: the SI acquisition delay related requirements for Category M1 UE can also apply for Non-BL/CE UE(only some editorial modification may be needed on terminologies to cover non-BL/CE UE),  but the different SI acquisition delay value will be set in the testing requirement in test case design if needed.
4. Conclusions

In this contribution, we propose simulation results of SI acquisition for non-BL/CE UE assuming 2Rx to evaluate SI acquisition delay performance.
Observation 1: MIB acquisition time is greatly reduced with 2Rx compared with 1Rx in both SNR= -6dB and SNR=-15dB base.
Observation 2: SIB1-BR acquisition time is greatly reduced with 2Rx compared with 1Rx in both SNR= -6dB and SNR=-15dB base.
Proposal: the SI acquisition delay related requirements for Category M1 UE can also apply for Non-BL/CE UE(only some editorial modification may be needed on terminologies to cover non-BL/CE UE),  but the different SI acquisition delay value will be set in the testing requirement in test case design if needed.
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