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1 Introduction
One of the objectives of the Rel-12 work item on “Low cost & enhanced coverage MTC UE for LTE” [1] is to specify coverage improvements corresponding to 15 dB for FDD. The specified coverage improvement techniques should also be applicable for TDD.
2 Discussion

As shown in Table 1, the required link budget improvement is different for each physical signal/channel [2]. It should be noted that the table gives a simplified view in many regards. The numbers are based on many assumptions on system bandwidth, channel model, antenna configuration, receiver structure, quality targets, interference situation and so on – most of them agreed during the study item [3].
Table 1: Coverage enhancement targets for FDD
	Required improvement [dB]
	PUCCH
(1a)
	PRACH
	PUSCH
	PDSCH
	PBCH
	SCH
	PDCCH

(1A)

	Rel-8 Cat-1 UE
	8.5
	14.0
	15.0
	10.3
	6.7
	6.4
	9.6

	Low complexity UE
	8.5
	14.0
	15.0
	14.3
	10.7
	10.4
	13.6


As pointed out in an earlier contribution [4], our view is that the amount of coverage enhancement should to a large extent be configurable per cell for cell-specific physical channels and per UE for UE-specific physical channels. It should be noted that in some scenarios it may not be necessary to enhance coverage for all physical channels but only for some of them.
From RAN1 specification point of view it may not be necessary to define an “enhanced coverage mode”. It may be sufficient to define a possibility to configure each physical channel with a number of repetitions:
· If a cell transmits PBCH repetitions, then the UE may use these repetitions when acquiring the MIB. It doesn’t have to mean that the UE enters a particular mode of operation.
· If PSS/SSS repetitions would be introduced in a future LTE release, then the UE will be able to use these repetitions when acquiring synchronization, without the need to define a new “enhanced coverage mode”.
· PRACH resource configurations for different PRACH repetition levels are defined by higher layers.

· TTI bundling for PDSCH/PUSCH may be configured in a similar way as Rel-8 TTI bundling for PUSCH.
· Control channel repetition may be configured in a similar way as Rel-8 HARQ-ACK repetition.
Care should be taken during the standardization process to ensure that e.g. timing relationships and repetition factor parameter ranges for different physical channels fit together in but in the final RAN1 specification, entanglement between different physical channels should be avoided if possible. Such dependencies should typically be handled by higher layers when configuring the physical layer. In some cases, e.g. during initial access after having failed to access the network using normal parameter settings, higher layers may  for example configure the physical layer with a predefined set of parameter settings to achieve sufficient coverage enhancement for a set of physical channels. 
It should be possible to enable coverage enhancements through idle mode procedures as well as through RRC reconfiguration.
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