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1. Introduction
In the WID for MTC enhancements [1], three different techniques for MTC devices have been described: coverage enhancement, UE complexity reduction, and UE power consumption reduction. Although these techniques are somehow related with each other, it is not currently clear whether these techniques can be applied simultaneously from UE perspective or not. We consider that such assumption is very important to define starting point of the detailed discussion. In this contribution, we observe which techniques have necessity to apply simultaneously, and give some views on the relationship among these techniques from the viewpoint of the use cases. 

2. Discussion based on use cases
 In the following, we discuss the requirement for the usage assumption of MTC techniques based on the use cases. Before the detailed discussion, we discuss expected effect of each technique on UE cost, coverage, and battery life. In Table I, general property of each technique is summarized. As described in the table, combining multiple techniques may reduce the UE cost reduction gain and/or coverage gain and/or battery life. Therefore, the trade-off between UE among them should be further analysed.
Table I General property of each techniques on cost and coverage
	
	UE cost
	coverage
	battery life

	Coverage enhancement
	(possibly) increase
	enhanced
	(possibly) degraded

	Complexity reduction
	decrease
	(possibly) degraded
	improved


	UE power consumption reduction
(long battery life)
	(possibly) decrease
	degraded
	improved


In the following, we analyse how such trade-off can be discussed based on the requirement from use cases. As the first example, we discuss the application of MTC techniques to smart meter M2M services. 
Smart meter services
In case of smart meter services, a LTE module is usually attached to each metering device. The number of necessary LTE modules is very large especially for services in urban areas. Therefore, the most important performance metric in such environment is the UE cost. In addition, there are other competing techniques like Wi-SUN which also realise smart meter. To achieve comparable cost with such technologies, UE complexity reduction is one of the most important feature. On the other hand, the power for LTE module is usually supplied in smart meter services,. Therefore, the long battery life may not be so important.
Observation 1
For smart meter service, UE complexity reduction feature for MTC enhancement is important.
Agriculture sensor
In case of agriculture service, it is not usually possible to supply power. Therefore, the LTE module should have long battery life. In addition, in case of the deployment with large service area, the number of required LTE modules increases. With the same discussion as the smart meter services, UE cost is also as important as long battery life is.

Observation 2
For agriculture sensor, both UE complexity reduction feature and UE power consumption reduction feature are important.
Remote monitoring
In the remote monitoring service like disaster monitoring, sensor module can be in severe coverage situation like on the mountain. Coverage enhancement for MTC device can extend service area for such solution service, which requires sufficient coverage area in severe radio environment. Therefore, coverage enhancement can be useful feature for remote monitoring service. In addition, power may not be supplied to the LTE module in the severe environment where the disaster monitoring is typically deployed. Therefore, long battery life is also important for remote monitoring service. As shown in Table I, there is a trade-off relationship between UE power consumption reduction and coverage enhancement with respect to coverage. During the technical discussion, it should be discussed how such trade-off relationship can be optimized i.e.) to find a good trade-off point of coverage enhancement and UE power consumption reduction.
Observation 3
For remote monitoring, both coverage enhancement feature and UE power consumption reduction feature are important.
Table II Examples of Necessary features
	
	UE cost reduction
	coverage enhancement
	UE power consumption reduction

	Smart meter
	x
	
	

	Agriculture sensor
	x
	
	x

	Remote monitoring

	
	x
	x


We summarized the above discussion in Table II. As shown in Table II, important features are different depending on the use cases. Therefore, we consider it is appropriate for operators to decide each feature’s ON/OFF depending on the use cases. It is also observed that UE power consumption reduction feature and coverage enhancement feature should be used simultaneously for remote monitoring. In such cases, trade-off between the coverage degradation by UE power consumption reduction and the coverage improvement by coverage enhancement should be studied further. It is also observed that the UE cost reduction feature and UE power consumption reduction feature should be used simultaneously for agriculture sensor. As discussed in the RAN1#78bis meeting, since these two features have some commonality, the simultaneous usage of these two features should also be assumed in the WI discussion.
Proposal
RAN1 should assume that three features: coverage enhancement, UE complexity reduction and UE power consumption reduction can be enabled independently with each other.
Observation 4 
If RAN1 assumes a certain restricted set of the features to enable simultaneously, it is appropriate to assume that UE power consumption reduction and UE complexity reduction are enabled simultaneously from UE perspective.
Observation 5
If RAN1 assumes a certain restricted set of the features to enable simultaneously, it is appropriate to assume that coverage enhancement and UE power consumption reduction are enabled simultaneously at UE perspective.
3. Conclusion

In this contribution, we discussed assumption on the simultaneous usage of coverage enhancement, UE complexity reduction and UE power consumption reduction. We made the following observations and proposals through the discussion based on M2M use cases.

Observation 1
For smart meter service, UE complexity reduction feature for MTC enhancement is important.
Observation 2
For agriculture sensor, both UE complexity reduction feature and UE power consumption reduction feature are important.
Observation 3
For remote monitoring, both coverage enhancement feature and UE power consumption reduction feature are important.

Observation 4 
If RAN1 assumes a certain restricted set of the features to enable simultaneously, it is appropriate to assume that UE power consumption reduction and UE complexity reduction are enabled simultaneously from UE perspective.

Observation 5
If RAN1 assumes a certain restricted set of the features to enable simultaneously, it is appropriate to assume that coverage enhancement and UE power consumption reduction are enabled simultaneously at UE perspective.

Proposal
RAN1 should assume that three features: coverage enhancement, UE complexity reduction and UE power consumption reduction can be enabled independently with each other.
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