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1 Introduction
[1] provides the core requirements for the new MTC WI. One of the preferred techniques captured in [1] is repetition. This contribution analyses the potential repetition pattern impact upon the overall MTC UE access duration.
2 Discussion
2.1 System Information Broadcast Background
The System Information broadcasting is dominated in MTC UE case by the MIB/SIB1/SIB2 decoding sequence.
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Figure 1. System Information broadcast diagram.

· MIB includes a limited number of parameters (SFN, PHICH configuration etc) most frequently transmitted as parameters necessary for a terminal to initially access a network. Due to specific coding and SFN information carried over by PBCH, MIB content is refreshed every 40 ms. Repetitions applied to PBCH(MIB) driving to MIB decoding rate beyond 40 ms is not recommended. Hence any PBCH(MIB) repetition pattern should be confined to max 40 ms.
· SIB1 includes parameters determining if a corresponding cell is appropriate for cell selection and information related to time domain scheduling of other SIBs
· SIB2 includes info on the shared common channel. RACH common config info may be included in common radio resource configuration (radioResourceConfigCommon).
Repetition considerations:

· Due to specific coding and SFN information carried over by PBCH, MIB content is refreshed every 40 ms. Repetitions applied to PBCH would drive MIB decoding rate beyond 40 ms which may not support a proper SFN synchronization . Hence any PBCH(MIB) repetition pattern should be confined to max 40 ms.
· SIB1 and 2 content are carried over by PDSCH. Since PDSCH is subject to a certain amount of repetition patterns, SIB1/2 will be subject to the same amount of repetitions. Based on [2] and updated by the -15 dB extra coverage requirement specified by [1], the following MCL values, amount of related repetitions and latency are calculated:

	PHY Channel/ Signal
	Target SINR
	Actual Tx Power
	Rx Sensitivity
	FDD MCL
	FDD Channel MCL
	Signal Repetition
	Signal per Frame
	Latency

	
	[dB]
	[dBm]
	[dBm]
	[dB]
	[dB]
	
	
	[ms]

	PRACH
	-10
	23
	-118.7
	141.7
	14.0
	26.0
	
	400

	PUSCH
	-4.3
	23
	-117.7
	140.7
	15.0
	32.0
	
	

	PDSCH
	-4
	32
	-113.4
	145.4
	10.3
	11.0
	
	

	PBCH (MIB)
	-7.5
	36.8
	-112.2
	149.0
	6.7
	5.0
	
	40

	PDSCH(SIB1)
	-4
	32
	-113.4
	145.4
	10.3
	11.0
	0.125
	880

	PDSCH(SIB2)
	-4
	32
	-113.4
	145.4
	10.3
	11.0
	0.0625
	1760

	PSCH (PSS)
	-7.8
	36.8
	-112.5
	149.3
	6.4
	5.0
	2
	25

	PSCH (SSS)
	-7.8
	36.8
	-112.5
	149.3
	6.4
	5.0
	2
	25

	
	
	
	
	
	
	
	Total
	3140


Table 1. MCL, amount of repetitions and related latency for FDD, 2 UE Rx (-15 dB extra coverage).
The following access time budget results for FDD UE devices with 2 Rx, operating in coverage holes with -15 dB depth (references to cell edge), which matches MTC SI assumptions:
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Figure 2. Access time budget for FDD MTC UE devices (x2 Rx) positioned in -15 dB coverage holes.

However [1] specified an even more stringent case, employing MTC UE devices with only 1 Rx, equivalent to -18 dB coverage hole (referencing [2]). The related amount of repetitions and access latency, for this subcase, is:

	PHY Channel/ Signal
	Target SINR
	Actual Tx Power
	Rx Sensitivity
	FDD MCL
	FDD Channel MCL
	Signal Repetition
	Signal per Frame
	Latency

	
	[dB]
	[dBm]
	[dBm]
	[dB]
	[dB]
	
	
	[ms]

	PRACH
	-10
	23
	-115.7
	138.7
	17.0
	51.0
	2
	795

	PUSCH
	-4.3
	23
	-114.7
	137.7
	18.0
	64.0
	
	

	PDSCH
	-4
	32
	-110.4
	142.4
	13.3
	22.0
	
	

	PBCH (MIB)
	-7.5
	36.8
	-109.2
	146.0
	9.7
	10.0
	1
	40

	PDSCH(SIB1)
	-4
	32
	-110.4
	142.4
	13.3
	22.0
	0.125
	1760

	PDSCH(SIB2)
	-4
	32
	-110.4
	142.4
	13.3
	22.0
	0.0625
	3520

	PSCH (PSS)
	-7.8
	36.8
	-109.5
	146.3
	9.4
	9.0
	2
	45

	PSCH (SSS)
	-7.8
	36.8
	-109.5
	146.3
	9.4
	9.0
	2
	45

	
	
	
	
	
	
	
	Total
	6265


Table 2. MCL, amount of repetitions and related latency for FDD, 1 UE Rx (-15 dB extra coverage).
The following access time budget results for FDD UE devices with 1 Rx, operating in coverage holes with -15 dB depth (references to cell edge):
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Figure 3. Access time budget for FDD MTC UE devices (x1 Rx) positioned in -15 dB coverage holes.

It should be noted that the estimated access latency times assume almost no tracking error for MTC UE LO, being an ideal case. 

Observation1: Proper decoding of SIB1 and 2 for devices positioned in coverage holes represents the major lead latency components for all MTC devices in either Connected or Idle mode.
Observation 2 1: The estimated triggered reporting time will exceed 5s for devices with only 1 Rx when located in the deepest coverage hole.
Proposal 1: SIB1 and 2 should have a dedicated or modified structure for MTC devices located in coverage holes in order to support a timely access for these devices.

3 Conclusions

The following conclusions emerge.
Observation1: Proper decoding of SIB1 and 2 for devices positioned in coverage holes represent the major lead latency components for all MTC devices in either Connected or Idle mode.
Observation 2: The estimated triggered reporting time will exceed 5s for devices with only 1 Rx when located in the deepest coverage hole.

Proposal 1: SIB1 and 2 should have a dedicated or modified structure for MTC devices located in coverage holes in order to support a timely access for these devices.
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5 Appendix
5.1 PRACH Latency Calculations

A. 2 Rx case (max coverage hole depth: -15 dB)

PRACH latency is comprised of:

· PRACH latency assuming 2 PRACH subframes/frame:  

130 ms

· RA Response and Message 4 (transmitted once): 55 x 2 =
110 ms (PDSCH x2 repetitions per frame)

· Mess 3 transmitted over PUSCH: 





160 ms (2 repetitions per frame)

Total PRACH latency:  







400 ms

B. 1 Rx case (max coverage hole depth: -18 dB)

· PRACH latency assuming 2 PRACH subframes/frame:  

255 ms

· RA Response and Message 4 (transmitted once): 110 x 2 =
220 ms (PDSCH x2 repetitions per frame)

· Mess 3 transmitted over PUSCH: 





320 ms (2 repetitions per frame)

Total PRACH latency:  







795 ms
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