Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk487029736][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #86bis	R4-1804631
Melbourne, Australia, 16 – 20 April 2018

Agenda Item:	6.18.4.4
Source:	Ericsson
Title:	Simulation results of CGI reading for eFeMTC UE
Document for:	Discussion
1	Introduction
RAN4#86 agreed to specify new CGI reading delay requirements for category M1/M2 UE in CE Mode B (Tbasic_identify_CGI_Cat M1,intra) from Rel-15 with the assumption that UE can combine PBCH across 40ms of PBCH TTI and accumulate SIB1-BR across 80ms of SIB1-BR TTI.
This contribution provides the simulation results according the simulation assumption [1].
2	Simulation results
2.1	MIB
Figure 1 shows the simulation results with MIB acquisition time assuming UE combines 2 TTIs for EPA1 and ETU1. 
[image: ][image: ]
[bookmark: _Ref509844322]Figure 1	MIB acquisition time assuming 2TTI combining.
2.2	SIB1-BR
Figure 2 and Figure 3 show SIB1-BR acquisition time with different accumulation period (80ms, 160ms, 240ms, and 320ms). Although simulation assumption set TBS=936 bits, we also run the simulation with TBS=288bits where RAN4 derived the CGI reading requirement in Rel-13.  
[image: ][image: ]
[bookmark: _Ref509996272]Figure 2	SIB1-BR acquisition time with different accumulation (EPA1). 
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[bookmark: _Ref509996273]Figure 3	SIB1-BR acquisition time with different accumulation (ETU1).
2.3	Summary
The CGI reading delay requirement is specified with 90% success rate, but CGI reading consists of MIB acquisition time and SIB1-BR acquisition time, we derive the ready delay based on 95% of success rate for both MIB and SIB1-BR, that is, 95% x 95% = 90.25%. 
Table 1 summarizes the MIB acquisition time with 95% success rate (2TTI) and Table 2 summarizes the SIB1-BR acquisition time with 95% success rate with several TTI combining. Note we use TBS=288 bits because it is observed it takes very long time to achieve 95% success rate with TBS=936 bits, and it exceeds Rel-13 requirements, 6400ms. 
Since it depends on the UE implementation how many SIB1-BR TTIs to be combined but RAN4 specifies the minimum requirements, we propose to use the results of 2TTI case (1,440ms). Considering the results with MIB acquisition (480ms), the CGI reading delay becomes 1920ms. However we need consider addition time (time after MIB acquisition and SIB1 reading start) and implementation margin, then, we propose to set 3200ms for CGI reading time in Rel-15.  
[bookmark: _Ref509996986]Table 1	MIB acquisition time with 95% success rate (2TTI)
	
	EPA1
	ETU1

	MIB acquisition time for 95% success rate
	480ms
	400ms



[bookmark: _Ref509996988]Table 2	SIB1-BR acquisition time with 95% success rate (2, 3, and 4 TTI). TBS=288bits.
	
	EPA1
	ETU1

	SIB1-BR acquisition time for 95% success rate (2TTI)
	960ms
	1440ms

	SIB1-BR acquisition time for 95% success rate (3TTI)
	720ms
	960ms

	SIB1-BR acquisition time for 95% success rate (4TTI)
	640ms
	640ms



Proposal: Set the Rel-15 CGI reading delay requirements for category M1/M2 UE in CE Mode B to 3200ms 
Appendix	Simulation assumption
[bookmark: _Ref505938842]Table 3	Simulation parameters for CGI reading for CE Mode B UE. 
	Parameters
	Values

	Serving cell SCH Es/Iot
	-6dB

	Target cell SCH Es/Iot
	-15dB

	UE receive antennas
	1

	BS transmit antennas
	2

	Fading channel
	ETU1, EPA1

	PBCH repetition
	Configured as specified in TS36.211 6.6.4 

	SIB1-BR repetition level
	16 (schedulingInfoSIB1-BR = 18)

	TBS for SIB1-BR
	936 bits (schedulingInfoSIB1-BR = 18)

	MIB assumption
	The network does not change the MIB payload information across MIB TTI (40ms) except for the system frame number (SFN)

	SIB1-BR assumption
	The network does not change the SIB1-BR information across SIB1-BR TTI (80ms). 

	Evaluation
	90% of target cell SI decoding success rate. 



[bookmark: _Ref352176984]3	References
[bookmark: _Ref509843932]R4-1802365, “Simulation assumption of CGI reading for eFeMTC UE”, Ericsson. 
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