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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 when implemented on PBCH in order to service deep coverage hole devices.
2 Discussion
2.1 Background
PBCH (MIB) includes a limited number of parameters (SFN, BW and PHICH information) 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. 
Based on new [1] requirements and on assumptions made in section #5.2.1.2 [2], the following link budget per concerning PBCH when required to support deep coverage devices as specified by [1], is calculated
	PHY Channel/ Signal
	Target SINR
	Actual Tx Power
	Rx Sensitivity
	FDD MCL
	FDD Channel MCL

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

	PBCH (MIB)
	-7.5
	36.8
	-109.2
	146.0
	9.7


Table 1. MCL, amount of repetitions and related latency for FDD, 1 UE Rx (-15 dB coverage hole depth).
Where:

- FDD Channel Maximum Coupling Loss (MCL) represents the difference between the actual FDD MCL resulted of the new MTC WI [1] and the FDD MCL for a Rel 8 (“normal”) device, based on assumptions presented in section 5.2.1.2 [2]

It should be noted that PBCH MCL requires an extra 3 dB coverage compared with Table 5.2.1.2-2 [2], since only one Rx MTC UE configuration is employed.
2.2 PBCH Support for Deep Hole MTC Devices
If we assume the 2 Rx MTC UE case, the following PBCH based repetition pattern could be considered, when a -15 dB coverage is specified for all PBCH instances (every frame).
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Figure 1. PBCH repetition pattern for deep hole MTC devices (-15 dB coverage hole applied to 2 Rx MTC UE).

We note the following:

· Any possible power boost applied to CRS should be analyzed in the perspective of spectrum mask impact (the more slots are subjects to CRS power boost, the higher spectrum mask expected).
· Boosting the 1st PBCH instance power may require further analysis since a degradation of PSCH Rx performance could be incurred, due to the increased noise generated by the adjacent channel effect, given the poor LO performance employed by a low-cost device..

· The overall Rx gain is 6.98 dB as a result of 5 PBCH instance repetitions (2 Rx MTC UE case).

· In order to combat 9.7 MCL for PBCH (see Table 1) and support 1 Rx MTC UE WI recommendation, 10 repetitions of PBCH instance would be required.

The overall RE impact is presented in the following table.
	
	PBCH RE
	PBCH RE

[% of main 6 PRBS)
	PBCH RE/s



	Regular coverage UE
	40
	3.9
	4k

	-15 dB coverage deficit MTC UE (2 Rx)
	200
	19.8
	16k

	-15 dB coverage deficit MTC UE (1 Rx)
	400
	39.6
	36k


Table 2. MTC Hole impact upon PBCH support
Where:
· PBCH [RE/s] represents the throughput difference expressed in RE/s between the “legacy” PBCH supporting MTC traffic under conditions indicated in Table 2 and the “normal” PBCH throughput (also expressed in RE/s)

· PBCH RE represents the amount of PHY REs employed by PBCH, under the analyzed scenarios.
Observation 1: The legacy PBCH can’t properly support deep coverage hole MTC access due to the severe PHY resource impact on the main 6 PRBs.
This leads to the following proposal:

Proposal 1: A new MTC PBCH (located on MTC band) should be considered.
It should be considered, that among other options, a new dedicated PBCH for MTC devices, may not necessarily be bound to the actual SFN refresh rate, should PHY resource optimization could be achieved.
3 Conclusions

This analysis found a severe impact upon main 6 PRBs resources when PBCH has to support deep coverage hole MTC devices.
Observation 1: The legacy PBCH can’t properly support deep coverage hole MTC access due to the severe PHY resource impact of the main 6 PRBs.

Proposal 1: A new MTC PBCH (located on MTC band) should be considered.
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