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1. Overall Description
During the performance part of the Rel-13 eMTC Work Item RAN4 has discussed the demodulation performance of PBCH under CE Mode A and CE Mode B conditions and has also quantified the MIB and SIB1 acquisition delay in the relevant RRM requirements for Category M1 UEs.
Table 1 below summarizes the PBCH demodulation performance for Category M1 UEs.

Table 1: Summary of PBCH demodulation results for Cat-M1 (with impairment margin)

	
	
	Ericsson
	Huawei, HiSilicon
	Intel
	Samsung
	Qualcomm
	Virtuosys

	Condition
	Avg. SNR
	R4-168111
R4-168212
R4-168213
	R4-167590
R4-167593
R4-167596
	R4-167255
R4-1609114
	R4-168147
	R4-168135
R4-168136
R4-168137
R4-168138
R4-168139
	R4-167382
R4-167383
R4-167384

	FDD EPA1 2x1 low (40 ms)
	
	 
	-2.1
	 -1.9
	 
	 
	-4.2

	FDD ETU1 2x1 low (40 ms)
	
	 
	-3.1
	 -6.6
	 
	 
	-4.1

	FDD EPA1 2x1 low (1080 ms)
	
	
	
	-12
	
	
	

	FDD ETU1 2x1 low (1200 ms)
	
	
	
	-12
	
	
	


In RRM core requirements the side conditions for CE Mode A and CE Mode B are chosen for the worst-case scenario for SNR levels of -6 and -15 dB, respectively.  Table 2 below summarizes the MIB acquisition delay results for Cat-M1 with impairment margin.

Table 2: Summary of MIB acquisition delay results for Cat-M1 (with impairment margin) [1]
	
	
	Intel
	Huawei
	Nokia
	Qualcomm
	Ericssson
	

	Condition
	Avg. delay
	R4-1609113
	
	
	
	
	

	FDD EPA5 2x1 low SNR=-6dB
	
	80
	
	
	
	
	

	FDD ETU30 2x1 low SNR=-6dB
	
	40
	
	
	
	
	

	FDD EPA1 2x1 low SNR=-15dB
	
	3610
	
	
	
	
	

	FDD ETU1 2x1 low SNR=-15dB
	
	5010
	
	
	
	
	


RRM procedures for eMTC require the UE to obtain both MIB and SIB1 in all cases when SI is required except for handover, where only the MIB is needed.  In CE Mode A the UE can be expected to receive the SIB1-BR within a single SIB1-BR period (80 ms).  In CE Mode B the UE may potentially need the full 5120 ms to combine the SIB1-BR periods (which corresponds to a total of 1024 repetitions).  We assume this value for SIB1-BR acquisition delay in CE Mode B.
Combining the MIB and SIB1 acquisition delays, we can summarize the impact on RRM core requirements for Category M1 UEs, as shown in Table 3 below.

Table 3: Summary of eMTC RRM core requirements impacted by MIB and SIB1 acquisition delay [1]
	Requirement
	Delay terms (ms)
	LTE value
	Possible value for CE Mode A
	Possible value for CE Mode B
	B vs A

	Handover delay
	Tsearch + TIU + TMIB + [20]
	130
	[80 + TIU + 80 + 20] =
[180 + TIU]
	[80 + TIU + 5010 + 20] =
 [5110 + TIU]
	~28x

	Paging interruption
	TSI-EUTRA-M1-NC + 50 
or 
TSI-EUTRA-M1-EC + 50
	1330
	[max{80 + 80,1280} + 50] = [1330]
	[max{5010 + 5120, 10240} + 50] = [10290]
	~8x

	RRC re-establishment
	50 + Nfreq*Tsearch + TSI-EUTRA-M1-CEModeA + TPRACH 
or
50 + Nfreq*Tsearch + TSI-EUTRA-M1-CEModeB + TPRACH
	1445
	[50 + 160 +max{80 + 80,1280} + TPRACH] = [1490 + TPRACH]
	[50 + 160 + max{5010 + 5120,10240} + TPRACH] = 
[10450 + TPRACH]
	~7x

	RRC connection release with redirection
	TRRC_procedure_delay + Tidentify-E-UTRA cat-M1 + TSI-E-UTRA cat-M1 + TRA cat-M1
	1930
	[110 + 960 + max{80 + 80,1280} + TRA cat-M1] =
[2350 + TRA cat-M1]
	[110 + 960 + max{5010 + 5120,10240} + TRA cat-M1] =
[11310 + TRA cat-M1]
	~5x

	NOTE: for IDLE requirements a DRX cycle of length 1.28 sec is assumed


RAN4 respectfully asks RAN1 and RAN2 to take the Rel-13 eMTC analysis of PBCH performance and MIB and SIB1 acquisition delay into account when developing the Rel-14 FeMTC enhancements.
2. Actions
To RAN1 and RAN2 groups:
In an effort to improve the performance of Rel-14 FeMTC under CE Mode B conditions in connected mode, RAN4 respectfully asks RAN1 and RAN2 to consider enhancing PBCH in terms of CE Mode B performance.
3. Date of Next TSG-RAN WG4 Meetings:

RAN4 Meeting #82
13 – 17 February, 2017     
Athens, Greece
RAN4 Meeting #82bis
03 – 07 April, 2017     
USA
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