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1 Introduction
For MTC in Rel-13, the objectives include to specify a new UE for MTC operation in LTE that allows for enhanced coverage compared to existing LTE networks and low power consumption.
This document provides an initial discussion on assumptions and scenarios. 

2 Discussion
2.1 Scenarios
The functionalities to support Enhanced Coverage and Low complexity UEs are in principle different, where low complexity is supported by reduced UE hardware requirements, and Enhanced coverage is supported by using robust transport formats and high level of repetition.
From incoming LSes it is clear that 

a)  The number of repetitions for enhanced coverage may be very high, which e.g. would involve very high latencies for delivery of system information to all UEs if current mechanisms were used. It is assumed that support of Enhanced coverage implies enhanced and non-backwards compatible transmission mechanisms, also for DL Common Channels. 
b)  Low complexity UEs cannot decode PDCCH, at least not in system bandwidths > 1.4 MHz. It is assumed that support of Low complexity UEs implies enhanced and non-backwards compatible transmission mechanisms, also for DL Common Channels.

In principle we assume that all scenario permutations are applicable as shown in table 1. 
	SCENARIO
	Low Complexity UE
	Normal UE

	Normal Coverage (legacy)
	Applicable (primary focus)
	Legacy operation. 

	Enhanced Coverage
	Applicable (primary focus)
	Applicable


Table 1. Scenarios for LTE_MTCe2_L1
In order to simplify the work and avoid making a complex system the work in RAN2 should be done in a joint approach focusing on low complexity UEs and enhanced coverage for low complexity UEs. 
Mechanisms tailored for enhanced coverage may be resource consuming and may involve resource usage restrictions, e.g. to help UE blind decoding, that may put limits on achievable QoS (latency). Furthermore there may be particular optimizations for enhanced coverage that are related to radio scenarios that are not applicable to normal coverage radio scenarios. 

Thus for the particular case of low complexity UEs operating in normal coverage, mechanisms for enhanced coverage could still be used, but whenever justified, particular optimizations may apply. 

Proposal 1: Enhanced Coverage by Low Complexity UEs shall be supported, by developing new functionality for DL common channels. 
Proposal 2: Enhanced Coverage by Normal Complexity UEs may be supported. The functionality used for low complexity UEs is applicable to this case, and no additional optimizations are assumed for this scenario. 
Proposal 3: Normal Coverage operation by Low Complexity UEs shall be supported. The functionality used for DL common channels for Enhanced Coverage operation by Low complexity UEs is assumed applicable. It is FFS if particular optimizations or deviations are needed. 
2.2 Further Assumptions
It is interesting to discuss further assumptions in order to understand what optimizations can be done, and how to assess performance. 

Scenario Characteristics
The radio scenarios for enhanced coverage and normal coverage may be somewhat different. 
We assume that for MTC UEs, roaming is supported to greater extent than for other UEs also national roaming, especially to cover the case where an operator have not deployed full coverage. Thus we assume that enhanced coverage mode is targeting mainly places that are difficult to reach radio wise, and not to compensate for deployments where partial operator coverage is planned. 

Enhanced Coverage Radio deployment:
·  Deep indoor is the main target scenario
·  UE speed =< 3 km/h

·  The number of neighbor cells is low (all kinds of neighbors, IRAT, IFREQ).
·  Higher latency (due to repetitions etc)
To Low Complexity UEs also normal radio deployments may be applicable:
·  Normal UE speed.

·  Normal number of neighbor cells. 
Proposal 4: Enhanced Coverage target scenario is a deep indoor scenario where UE speed is assumed =< 3 km/h, and the number of neighbor cells is assumed low (numbers FFS). 

Proposal 5: The Enhanced Coverage scenario is assumed to involve higher latencies than normal for LTE, e.g. for control plane procedures such as Idle – Connected transition, and possibly also for user plane procedures (FFS). It is assumed that this is ok, that particular target requirements are not needed, and that characterization towards LTE requirements can be done towards the conclusion of this work. 
Low complexity UE
We think RAN2 should make as little assumptions as possible regarding low complexity UEs, i.e. no assumptions in addition to RAN1 assumptions. 
Functionality
It could be discussed if full system functionality is needed for enhanced coverage and for low complexity UEs, e.g. is functionality for public warning systems needed? - which is targeting non-MTC use cases. 
For control plane functionality, we think such cases are better handled by configuration and/or limitations to test cases rather than introducing limitations in RAN2 specifications, and in the general case full functionality should be assumed by specifications. 
For functionality that would involve modifications to user plane, e.g. support of particular kinds of transmissions for enhanced coverage, this need to be discussed on a case by case basis. 
Some functionality today supported by system information broadcast could be supported by dedicated signaling as well. Although full functionality could be supported, performance may be worse for low complexity UEs and UEs in enhanced coverage.  

Proposal 6: It is assumed that Low complexity UEs and UEs in enhanced coverage can support full control plane system functionality, although signaling performance may be worse. In particular it is assumed that NAS impact is limited as much as possible. 

3 Conclusions
Proposal 1: Enhanced Coverage by Low Complexity UEs shall be supported, by developing new functionality for DL common channels. 

Proposal 2: Enhanced Coverage by Normal Complexity UEs may be supported. The functionality used for low complexity UEs is applicable to this case, and no additional optimizations are assumed for this scenario. 

Proposal 3: Normal Coverage operation by Low Complexity UEs shall be supported. The functionality used for DL common channels for Enhanced Coverage operation by Low complexity UEs is assumed applicable. It is FFS if particular optimizations or deviations are needed. 

Proposal 4: Enhanced Coverage target scenario is a deep indoor scenario where UE speed is assumed =< 3 km/h, and the number of neighbor cells is assumed low (numbers FFS). 

Proposal 5: The Enhanced Coverage scenario is assumed to involve higher latencies than normal for LTE, e.g. for control plane procedures such as Idle – Connected transition, and possibly also for user plane procedures (FFS). It is assumed that this is ok, that particular target requirements are not needed, and that characterization towards LTE requirements can be done towards the conclusion of this work. 
Proposal 6: It is assumed that Low complexity UEs and UEs in enhanced coverage can support full control plane system functionality, although signaling performance may be worse. In particular it is assumed that NAS impact is limited as much as possible. 
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