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1. Overall Description
During the performance part of the Rel-13 NB-IoT Work Item RAN4 has discussed the demodulation performance of NPBCH under normal and extended coverage conditions and has also quantified the SI acquisition delay in the relevant RRM requirements for Category NB1 UEs.
Table 1 below summarizes the NPBCH demodulation performance for Category NB1 UEs.

Table 1: Summary of NPBCH demodulation results for Category NB1 (without impairment margin)

	 
	Source
	Ericsson
	CATT
	Huawei, HiSilicon
	Intel
	Nokia
	Samsung
	Qualcomm
	ZTE

	 
	Tdoc
	R4-168207
R4-168208
R4-168209
	R4-167506
R4-167507
R4-167505
R4-168744
	R4-167568
R4-167569
R4-167567
R4-167570
	R4-167243
R4-167244
R4-167242
	R4-168368
R4-168367
R4-168366
R4-168740
	R4-168148
R4-168150
	R4-168040
R4-168041
R4-168052
	R4-168157
R4-168156
R4-168158
R4-168155

	1NRS EPA1
	EPA1 1x1 1x640ms
	-4.5
	-3.9
	 
	 
	 
	-3.3
	 
	-5.1

	 
	EPA1 1x1 2x640ms
	-6.5
	-6.8
	 
	 
	 
	 
	-7
	-9.6

	 
	EPA1 1x1 3x640ms
	-7.4
	-8.6
	 
	 
	 
	 
	-10
	-11.7

	 
	EPA1 1x1 4x640ms
	-8.1
	 
	 
	 
	 
	 
	-11.2
	 

	 
	EPA1 1x1 5x640ms
	-8.6
	 
	 
	-13
	 
	 
	-12.1
	 

	 
	EPA1 1x1 6x640ms
	-9.1
	 
	 
	 
	 
	 
	-12.5
	 

	2NRS EPA1
	EPA1 2x1 low 1x640ms
	-7.5
	-5.8
	-8.1
	 
	-6.6
	-6.1
	 
	-8.2

	 
	EPA1 2x1 low 2x640ms
	-8.9
	-7.9
	-10.7
	 
	 
	 
	-8.5
	 

	 
	EPA1 2x1 low 3x640ms
	-9.7
	-9.7
	-12
	 
	 
	 
	-10.8
	 

	 
	EPA1 2x1 low 4x640ms
	-10.3
	 
	 
	-12.5
	 
	 
	-11.8
	-12.4

	 
	EPA1 2x1 low 5x640ms
	-10.8
	 
	 
	 
	 
	 
	-12.5
	 

	 
	EPA1 2x1 low 6x640ms
	-11.1
	 
	 
	 
	 
	 
	-12.7
	 


Table 2 below summarizes the initial simulation results of MIB+SIB1 acquisition delay for Category NB1 with 2 NRS ports without impairment margin.
Table 2: Summary of MIB+SIB1 acquisition delay results for Category NB1 (without impairment margin) [1]
	
	
	Intel
	Huawei
	Nokia
	Qualcomm
	Ericssson
	

	Condition
	Avg. delay
	R4-1609113
	
	
	
	
	

	EPA1 2x1 low SNR=-6dB
	
	3200
	
	
	
	
	

	EPA1 2x1 low SNR=-12dB
	
	43520
	
	
	
	
	


The SIB2-NB simulation assumption uses 32 repetitions for normal coverage, so SIB2-NB TTI = 80ms×32 = 2560 ms; while for enhanced coverage, the SIB2-NB assumption uses 256 repetitions, so SIB2-NB TTI = 80ms×256 = 20480 ms.
Combining the SI acquisition delays, we can summarize the impact on RRM core requirements for Category NB1 UEs, as shown in Table 3 below.

Table 3: Summary of NB-IoT RRM core requirements impacted by SI acquisition delay [1]
	Requirement
	Delay terms (ms)
	LTE value
	Possible value for NC
	Possible value for EC
	EC vs NC

	Paging interruption
	TSI-NB + 100
	1330
	[3200 + 2560]
	[43520 + 20480]
	~11x

	
	
	
	
	
	

	
	
	
	
	
	

	RRC re-establishment
	100 + Nfreq*Tsearch_NB-IoT + TSI-NB-IoT + TPRACH-NB-IoT
	1445
	[100 + 1400 + 3200 + 2560 + TPRACH] = 
[4700 + 2560 + TPRACH]
	at least [100 + 14800 + 43520 + T_SBI2 + TPRACH] =
[58420 + 20480 + TPRACH]
	~11x

	
	
	
	
	
	

	
	
	
	
	
	

	NOTE 1: these preliminary results are from baseband only simulations without RF impairment margin. With an RF impairment margin (typically between 2 and 2.8 dB), we can expect the values to nearly double.
NOTE 2: these results assume an in-band deployment with 2 NRS ports


RAN4 respectfully asks RAN1 and RAN2 to take the Rel-13 NB-IoT analysis of PBCH performance and SI acquisition delay into account when developing the Rel-14 eNB-IoT enhancements.
2. Actions
To RAN1 and RAN2 groups:
In an effort to improve the service continuity performance of Rel-14 eNB-IoT under normal and extended coverage conditions, RAN4 respectfully asks RAN1 and RAN2 to consider enhancing NPBCH in terms of demodulation performance and SIB1 and SIB2 in terms of acquisition delay 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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