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1
Introduction
With the completion of the Core requirements of the Rel-13 eMTC Work Item [1], a new Rel-14 further enhanced MTC (FeMTC) Work Item has been approved during the RAN #72 meeting [2].  One key RAN4 objective of the Work Item is enabling support for inter-frequency measurements [2]:

Mobility enhancements [RAN4 only]

· Full standard support for inter-frequency measurements for eMTC [RAN4]

This paper presents a proposal for a gap sharing mechanism to address this objective.
2
Discussion

In Rel-14, Category M1 UEs are expected to support both intra- and inter- frequency measurements.  Given the reduced bandwidth operation of these UEs (even FeMTC UEs supporting up to 5 MHz may be operating in 10 MHz or 20 MHz systems), the measurement requirement needs to support gaps to allow the UEs either to retune to the center 6 PRBs (in the case of intra-frequency) or to reconfigure to a different carrier frequency and acquire an inter-frequency neighbour cell.

Three options are theoretically possible for the gap definition to support such functionality:

Option 1a: Interlace intra- and inter-frequency gap with different density and use only the existing gap pattern configurations (Figure 1)
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Figure 1: Interlacing GPID 0 and GPID 1;
a) Staggered alignment, b) Aligned with prioritized applicability
Two alignment options are possible in this case:  staggered alignment, where the offset between the starting subframe of GPID 1 and GPID 0 is less than 40 ms and aligned, where the offset is 0.  Furthermore, for the aligned case a prioritization of gap applicability can be defined.

Option 1b: Interlace intra- and inter-frequency gap with different density and define new gap pattern configuration(s)
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Figure 2: New gap pattern with prioritized applicability

Option 2: Utilize existing gap patterns and uniformly distribute gaps for both inter- and intra- frequency measurements.
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Figure 3: Two GPID 1 offset and interlaced

Option 3: Define a new gap pattern specifically for Rel-14 FeMTC that supports both inter- and intra- frequency measurements with a unique configuration.
Option 1a with staggered gaps spaces measurements irregularly and requires a greater measurement overhead from the Rel-14 FeMTC UE than its Rel-13 eMTC counterpart.  Furthermore, this approach is not backward-compatible.  We do not deem this approach as desirable.
Option 1a with aligned gaps allows the network to configure Rel-13 and Rel-14 eMTC UEs with backward-compatible gap patterns:  the Rel-13 UE can interpret all gaps’ applicability to intra-frequency measurements, while the Rel-14 UE can further interpret prioritization of the gaps’ applicability to intra- or inter- frequency measurement.  Depending on the mechanism employed to set the gap applicability, this approach provides a number of flexible configuration options to the network.
Option 1b is also backward-compatible, since it can use at least one legacy gap configuration to ensure Rel-13 eMTC UEs can continue to monitor intra-frequency neighbours.  The potential new gap configuration would be applicable only to Rel-14 UEs.

Option 2 is a straight-forward way to utilize existing gap configurations for inter- and intra- frequency monitoring and is backward-compatible.  However, this approach potentially impacts all delay requirements associated with neighbour monitoring compared to Rel-13 functionality, since the number of measurement opportunities are shared equally among inter- and intra- frequency.

We observe that Option 3 is most likely the least desirable due to its significant deviation from legacy measurement gap definitions.

Proposal 1: RAN4 shall evaluate Option 1a, 1b, and 2 as potential gap solutions to enable intra- and inter- frequency monitoring for FeMTC
Proposal 2: A selection of one option shall be made during RAN4 #81.
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