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1
Introduction
The Rel-13 eMTC Work Item [1] has concluded with the definition of requirements for Category M1 devices in TS 36.101 [3].  However, the specification does not clarify if any of these requirements also apply to UEs of any category that support coverage enhancement (CE).  This paper shares Intel’s views on the topic.
2
Discussion
According to TS 36.300 [2], the enhanced coverage feature is not restricted to Category M1 UEs and can be supported by any category LTE UE:

[image: image1]
Support for CE features by a UE of any category is further subdivided into CE Mode A or CE Mode A and CE Mode B.

Examining the RF part of TS 36.101, we observe that RAN4 has not explicitly defined RF requirements for a UE of any category that supports the CE feature.
2.1
Transmitter characteristics

For a UE of any category that supports CE, the requirements for UE maximum output power, MPR, A-MPR, and PCMAX are defined for the UE category and are not impacted by the CE support feature.  Thus, we do not anticipate any changes in these requirements for such a UE.

The requirements for minimum output power, transmit off power, on/off time mask, absolute power tolerance, and relative power tolerance are defined for the UE category and are not impacted by the CE support feature.  Thus, we do not anticipate any changes in these requirements for such a UE.

The requirement for aggregate power tolerance contains an aspect for HD-FDD Category M1 UEs for uplink transmissions <= 64 ms, and another for uplink transmissions > 64 ms.  For the latter aspect, the requirement is “the ability of a UE to maintain its power in non-contiguous transmission within 129 ms in response to 0 dB TPC commands with respect to the first UE transmission” [3].  If an HD-FDD UE of any category supports CE, then it should be expected to fulfil this requirement.
Proposal 1: For HD-FDD UEs of any category that support CE, the requirement for aggregate power tolerance for Category M1 shall be fulfilled.

A CR to TS 36.101 has been prepared [4] to implement Proposal 1.

The requirement for EVM is not impacted by the CE support feature.  Further, the requirement for frequency error is relaxed for Category M1 under some conditions.  However, a UE of any category (other than M1) that supports CE also shall meet the legacy LTE requirement for frequency error, which is more stringent.  Thus, the requirements for EVM and frequency error do not need to be changed.
Because the emission and transmit intermodulation requirements are identical for Category M1 and other LTE categories, no change is needed.
2.2
Receiver characteristics

REFSENS requirements have been determined based on agreed UE architectures and represent RAN4 consensus on the device insertion loss, receiver, etc.  These factors are specific to the UE category and do not change based on a software feature, such as CE support.  Thus, we do not anticipate any changes in these requirements for a UE of any category that supports CE.
The requirements for maximum input level, ACS, blocking, spurious response, intermodulation, and spurious emissions are not defined differently for Category M1, so no change is needed.
3
Conclusions
This paper shared Intel’s views on the topic of clarifying the applicability of requirements defined for Category M1 devices to UEs of any category that support coverage enhancement (CE).  The following proposal has been made: 

Proposal 1: For HD-FDD UEs of any category that support CE, the requirement for aggregate power tolerance for Category M1 shall be fulfilled.
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23.7b	Support of UEs in Enhanced Coverage


A UE in enhanced coverage is a UE that requires the use of enhanced coverage functionality to access the cell. In this release of specification two enhanced coverage modes (mode A, mode B) are supported. The support of enhanced coverage mode A is mandatory for a BL UE.





A UE may access a cell using enhanced coverage functionality only if the MIB of the cell indicates that scheduling information for SIB1 specific for BL UEs is scheduled. System information procedures for UEs in enhanced coverage are identical to the system information procedures for bandwidth reduced low complexity UEs. A UE capable of enhanced coverage acquires, if needed, and uses legacy system information when in normal coverage if it is not a BL UE. A UE capable of enhanced coverage acquires, if needed, and uses system information specific for UEs in enhanced coverage. A UE in enhanced coverage is not required to detect SIB change when in RRC_CONNECTED.





A set of PRACH resources (e.g. time, frequency, preamble); each associated with a coverage enhancement level, is provided in SIB. Number of PRACH repetitions and number of maximum preamble transmission attempts per coverage enhancement level are provided in SIB. UEs in same enhanced coverage level use random access resources associated with the same enhanced coverage level. Time/frequency resources and repetition factor for random access response messages for UEs in enhanced coverage are derived from the used PRACH resources.





A UE in enhanced coverage is paged using the same mechanism for paging BL UEs. The starting subframe of a paging occasion and the repetition pattern (in both time and frequency domain for downlink common control signaling) of that paging occasion are determined irrespective of the UEs enhanced coverage level.





The paging request from the MME for a UE supporting enhanced coverage functionality may contain enhanced coverage level related information and corresponding cell ID.





A UE in RRC_IDLE does not inform the network when it changes the enhanced coverage level.





A UE in enhanced coverage camps on a suitable cell where S criterion for UEs in enhanced coverage is fullfilled.The UE shall re-select to inter-frequency cells in which it is able to operate in normal coverage over cells in which it has to be in enhanced coverage.





Connected mode mobility mechanisms such as measurement reporting, network controlled handover etc., are supported for UEs in enhanced coverage. No additional mechanisms are introduced to support the use of enhanced coverage functionality to access an E-UTRA cell during inter-RAT handovers.









