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1. Introduction

The work item for low cost MTC received attention at the RAN4 #68bis meeting.  One of the areas for study is the impact of single receiver in the UE which was discussed in [1] and [2].  The way forward in [3] captures an agreement to investigate whether RAN4 RF core requirements can be introduced in a generic manner independent of band.  In this contribution, we assess the Rx core requirements to identify which ones can be treated in a general manner and which ones have a dependency on the band.  We also recommend an approach to define a single template band, similar to the approach which was successfully adopted for defining CA requirements in the specifications.
2. Discussion

Band dependence or independence
The Rx core requirements are tabulated below along with an assessment of whether the requirement is dependent or independent of the band.
	Requirement
	Clause
	Band dependent/independent

	Reference sensitivity
	7.3.1
	Dependent

	Maximum input level
	7.4.1
	Independent

	Adjacent channel selectivity
	7.5.1
	Dependent

	In-band blocking
	7.6.1.1
	Dependent

	Out-of-band blocking
	7.6.2.1
	Dependent

	Narrowband blocking
	7.6.3.1
	Dependent

	Spurious response
	7.7.1
	Dependent

	Wideband intermodulation
	7.8.1.1
	Dependent

	Spurious emissions
	7.9.1
	Independent


In most of these cases, the band dependence stems from the close coupling of the Rx requirements to the reference sensitivity.  For example, many of these requirements are defined with the desired signal at a specified offset from the reference sensitivity.  In turn, reference sensitivity is dependent on the band since the RF front-end components differ for each band.  Different bands have different front-end insertion losses due to the demands placed on the duplexer or filter.  Some bands are subjected to higher levels of Tx noise and/or baseband harmonic terms than others.  Some bands have specialized conditions on reference sensitivity depending on where the carrier is placed.  Some bands have different requirements on reference sensitivity depending on whether another band is supported.  There are also band dependencies due to carrier aggregation, but it is assumed that carrier aggregation is not supported in low cost MTC devices.  Reference sensitivity varies by as much as 6.5 dB across bands for 5 MHz channel bandwidth.  Thus, it can be seen that reference sensitivity is band dependent and therefore all of the other Rx core requirements closely tied to reference sensitivity are also band dependent.
Recommended approach

Given the above discussion, it is recommended that a generic approach independent of band is not suitable for deriving Rx core requirements for MTC devices.  Instead, we recommend the approach that has been successfully adopted to define CA requirements.  That is, a single sample band is chosen as a template to define the core requirements.  After this step is completed, other bands can be considered.  This approach has been proven to be an efficient means to address the requirements for a new feature where there are general as well as band-specific characteristics to be taken into account.  For the case of CA, it was decided that each specific band combination after the template band would require a separate work item.  Such an approach is yet to be decided for MTC, but can be deferred until further study and progress has been made on the template band.

3. Conclusion
An evaluation of the Rx core requirements reveals that most of the requirements are dependent upon the band.  Therefore, it does not seem to be efficient to define MTC device requirements in a generic manner independent of band.  Instead, it is proposed to identify a single template band to define the MTC UE requirements first.  Specific band requirements can be defined after the template band work has been completed.
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