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1	Introduction
RAN#83 agreed with the way forward on the SI acquisition time for non-BL UE as follows [1]:
· RAN4 will consider shortening the SI acquisition time testing requirement for non-BL CE Mode B UE assuming 2Rx in Rel-14. 
· RAN4 will consider how to clarify the SI acquisition time requirement for non-BL CE Mode B UE assuming 2Rx in Rel-14 in the core requirement.
· Companies are encouraged to propose the SI acquisition time for non-BL CE Mode B UE based on the practical simulation results in RAN4#84.
In RAN4#84bis, it was also agreed that [2]:
Proposal 2: If the test case design is needed, the SI acquisition delay can be defined with reduced value.
This contribution discusses the SI acquisition time requirements for Rel-14 non-BL CE UEs based on the agreement above.
2	Discussion
2.1	 CGI reading delay
CGI reading delay requirement includes the MIB and SIB1 acquisition times for the signalled physical cell ID. For eMTC, the CGI reading delay is specified only for CE Mode B and it is set to 5,120ms. Since the requirements are derived based on single receive antenna, we expect the MIB acquisition time and SIB1-BR acquisition time can be improved with 2 receive antenna assumption for non-BL UE in Rel-14. 
Table 1 and Table 2 compare the MIB acquisition time and the SIB1-BR acquisition time between 1Rx UE and 2Rx UE. The comparison assumes SNR=-15dB, EPA1/ETU1 and 95% of decoding success rate. The reason we chose 95% was the CGI requirement is the combination of MIB and SIB1-BR acquisition and the requirement is 90% success rate. The detailed simulation parameters are given in [3].
[bookmark: _Ref497989114]Table 1	MIB acquisition time improvement for 1Rx UE and 2Rx UE. 
	
	MIB acquisition time (1Rx UE, 95% success rate, SNR=-15dB)
	MIB acquisition time (2Rx UE 95% success rate, SNR=-15dB)

	EPA1
	760ms
	280ms

	ETU1
	760ms
	240ms



[bookmark: _Ref497989115]Table 2	SIB1-BR acquisition time improvement for 1Rx UE and 2Rx UE. 
	
	SIB1-BR acquisition time (1Rx UE, 95% success rate, SNR=-15dB)
	SIB1-BR acquisition time (2Rx UE, 95% success rate, SNR=-15dB)

	EPA1
	960ms
	240ms

	ETU1
	1,520ms
	320ms



Table 3 shows the expected CGI reading delay reduction, and it is expected the delay is reduced by 70-75% from our simulation results. Considering the existing reading time 5,120ms for BL/CE UE, the CGI reading delay can be reduced to 1,600ms with two received antennas. 
Proposal 1: CGI reading time delay can be reduced from 5,120ms to 1,600ms for non-BL UE. 

[bookmark: _Ref497989117]Table 3	Expected CGI reading time reduction due to the enhanced MIB/SIB acquisition. 
	
	CGI reading delay with 1Rx UE
	CGI reading delay with 2Rx UE
	CGI reading delay reduction

	EPA1
	760+960 = 1,720ms
	280+240 = 520ms
	70%

	ETU1
	760+1520 = 2,280ms
	240+320 = 560ms
	75%



2.1.2	Requirements affected by SI acquisition
TS36.133 specifies TSI-EUTRA-M1-CEModeB for Cat-M1 CE Mode B or enhanced coverage as the time required for receiving all the relevant system information data, which include MIB and relevant SIBs (e.g., SIB1-BR and SIB2). In the current specification, it is set to 6,400ms in the test case. Since it could be improved with two received antennas and the network can distinguish between BL/CE UE (e.g., UE DL category M1 or M2) and non-BL CE UE (e.g. UE category combined with coverage enhancement capability signalling), we propose to introduce a new variable such as TSI-EUTRA-nonBL-CEModeB in the requirements for RRC re-establishment, Cell selection, or Handover, but to set shorter value in the test case. 
Proposal 2: For the requirements of RRC re-establishment, Cell selection, or Handover, it is proposed to define a new term referring to the system information acquisition time TSI-EUTRA-nonBL-CEModeB for non-BL UE, and to set a shorter value in the corresponding test cases. 

Regarding the actual time in the test case, when we apply the same scaling we have done for CGI delay requirements, i.e., reduction by 70%, TSI-EUTRA-nonBL-CEModeB = 1,920ms for non-BL CE Mode B UE.
[bookmark: _Ref352176984]Proposal 3: RAN4 set TSI-EUTRA-nonBL-CEModeB = 1,920ms for non-BL CE Mode B UE.
3	Conclusion
Proposal 1: CGI reading time delay can be reduced from 5,120ms to 1,600ms for non-BL UE. 
Proposal 2: For the requirements of RRC re-establishment, Cell selection, or Handover, it is proposed to define a new term referring to the system information acquisition time TSI-EUTRA-nonBL-CEModeB for non-BL UE, and to set a shorter value in the corresponding test cases. 
[bookmark: _GoBack]Proposal 3: RAN4 set TSI-EUTRA-nonBL-CEModeB = 1,920ms for non-BL CE Mode B UE.
4	Reference
[bookmark: _Ref487018806]R4-1706183, “Way forward on SI acquisition time requirements for non-BL/CE UE”, Ericsson. 
[bookmark: _Ref498371916]R4-1710154, “Discussion on the SI acquisition requirement for R14 non-BL/CE UE”, Intel. 
[bookmark: _Ref498374008]R4-1710796, “SI acquisition time for non-BL CE UE”, Ericsson.

Appendix
[bookmark: _Ref489017288]Table 4	Simulation assumption for MIB/SIB1-BR acquisition time.
	Parameters
	CE Mode B

	System bandwidth
	10MHz

	Transmit antennas
	2

	Propagation channel
	EPA1, ETU1

	TBS for SIB1-BR
	208 bits

	SIB1-BR repetition number
	16

	PBCH repetition
	Enabled

	UE receive antenna
	2

	UE frequency offset
	100 Hz

	Evaluation criteria
	95% MIB decoding success rate at SNR=-15dB
95% SIB1-BR decoding success rate at SNR=-15dB



[bookmark: _Ref489434926]Table 5	Simulation assumption for SIB2-BR acquisition time.  
	Parameters
	CE Mode B

	System bandwidth
	10MHz

	Transmit antennas
	2

	Propagation channel
	EPA1, ETU1

	si-TBS
	208 bits

	si-WindowLength-BR
	40ms

	si-RepetitionPattern
	everyRF

	si-Periodicity
	160ms (rf16)

	UE receive antenna
	2

	UE frequency offset
	100 Hz

	Evaluation criteria
	95% SIB2-BR decoding success rate at SNR=-15dB
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