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1	Introduction
RAN4#84bis agreed with the way forward on SI reading for Rel-15 eFeMTC WI [1], where it is agreed for SIB acquisition that:
· RAN4 will define new T_SI for Rel-15 BL/CE UE with the assumption that UE can accumulate PDSCH for SIB1/SIB2 within BCCH modification period.
· T_SI defines the time required for receiving all the relevant system information
· UE can assume that BS does not change the SIB1/SIB2 contents within the BCCH modification period.
· Companies are encouraged to investigate SIB1/SIB2 acquisition time performance with the assumption above
· Simulation assumption: R4-1709004, “Way forward on SI acquisition time improvement for eFeMTC”
This contribution discusses how to introduce the new T_SI for Rel-15 BL/CE UE which assume UE can accumulate PDSCH for SIB1/SIB2 within the BCCH modification period. For the SIB1/SIB2 acquisition time evaluation, please refer to [2]. 
2	Discussion
[bookmark: _Ref352176984]2.1	 CGI reading delay
CGI reading delay requirement includes the MIB and SIB1-BR acquisition time for the signalled physical cell ID. For eMTC, the CGI reading requirements are specified only for CE Mode B and it is set to 5,120ms. As we discussed so far, it is expected to improve the CGI reading delay by the MIB acquisition improvement with cross-TTI decoding and SIB1-BR acquisition improvement with PDSCH accumulation within BCCH modification period.
Table 1 shows the MIB acquisition time improvement assuming 2-TTI MIB combining [3] and Table 2 shows the SIB1-BR acquisition time improvement assuming 2-TTI SIB1-BR combining [2]. For both cases, we use 95% decoding success rate at SNR=-15dB with EPA1/ETU1. The reason we choose 95% success rate is because the CGI reading time is derived from MIB acquisition time and SIB1-BR acquisition time, and the required success rate is 90%. We may also consider the more TTI accumulation for SIB1-BR, but UE usually does not know when SIB1-BR contents changes, we consider the assumption for the minimum possible improvement. 
[bookmark: _Ref497989114]Table 1	MIB acquisition time improvement based on 2-TTI MIB combining. 
	
	MIB acquisition time (legacy, 95% success rate, SNR=-15dB)
	MIB acquisition time with 2-TTI (95% success rate, SNR=-15dB)

	EPA1
	120ms
	100ms

	ETU1
	110ms
	80ms



[bookmark: _Ref497989115]Table 2	SIB1-BR acquisition time improvement based on 2-TTI SIB1-BR combining. 
	
	SIB1-BR acquisition time (legacy, 95% success rate, SNR=-15dB)
	SIB1-BR acquisition time with 2 SIB1-BR TTI accumulation (95% success rate, SNR=-15dB)

	EPA1
	2,700ms
	700ms

	ETU1
	1,600ms
	1,000ms



Table 3 is the expected CGI reading delay (MIB acquisition time + SIB1-BR acquisition time) improvement. It is observed the significant reading time reduction for EPA1, but even if for ETU1, we can expect 23% improvement with regard with reading time compared with legacy reading assumption. Considering the existing reading time 5120ms, the CGI reading delay can be reduced to 4,000ms with the enhanced receiver assumption. 
[bookmark: _Ref497989117]Table 3	Expected CGI reading time reduction due to the enhanced MIB/SIB acquisition. 
	
	CGI reading delay with legacy receiver assumption
	CGI reading delay with enhanced receiver
	CGI reading delay reduction

	EPA1
	120+2700 = 2820ms
	100+700 = 800ms
	72%

	ETU1
	110+1600 = 1710ms
	80+1000=1080ms
	23%



Observation: CGI reading time delay can be reduced from 5,120ms to 4,000ms with the assumption with enhanced MIB/SIB receiver. 

2.1.2	Requirements affected by SI acquisition
TS36.133 specifies TSI 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 as the test case. Since it could be improved with the assumption with enhanced MIB/SIB decoding discussed above, we propose to use the same variable such as TSI or TSI-EUTRA-M1-CEModeB in the requirements for RRC re-establishment, Cell selection, or Handover, but to set shorter value in the test case. 
Proposal 1: For Rel-15 BL/CE UE with CE Mode B requirements of RRC re-establishment, Cell selection, or Handover, it is proposed to use the same term to refer to the system information acquisition time TSI or TSI-EUTRA-M1-CEModeB, but set a shorter value in the corresponding test cases. 
Proposal 2: Send LS response to RAN1/RAN2 where RAN4 concluded the cross-TTI MIB decoder and SIB accumulation across SI window is beneficial to improve the SI reading performance. 
3	Conclusion
Observation: CGI reading time delay can be reduced from 5,120ms to 4,000ms with the assumption with enhanced MIB/SIB receiver. 
Proposal 1: For Rel-15 BL/CE UE with CE Mode B requirements of RRC re-establishment, Cell selection, or Handover, it is proposed to use the same term to refer to the system information acquisition time TSI or TSI-EUTRA-M1-CEModeB, but set a shorter value in the corresponding test cases. 
[bookmark: _GoBack]Proposal 2: Send LS response to RAN1/RAN2 where RAN4 concluded the cross-TTI MIB decoder and SIB accumulation across SI window is beneficial to improve the SI reading performance.
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