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1
Introduction
Following the discussions on the use of intra-frequency measurement gaps for eMTC UEs, RAN4 has sent the following LS to RAN1:
RAN4 has discussed how to define the intra-frequency cell detection performance requirement for narrow band operation of LC UE, considering that the UE’s RF may be tuned the sub-band block other than the central 6-PRB where PSS/SSS of intra-frequency neighbor cells are transmitted.   

During the discussion, RAN4 has identified need to use network configured measurement gaps for intra-frequency cell identification and/or measurements, and assuming current gap pattern as defined in section 8.1.2.1 of 36.133 can be re-used. 

RAN4 respectfully asks RAN1 to evaluate the impacts of using current gap pattern for intra-frequency cell identification and/or measurements, and to confirm if using the current gap pattern is feasible for both normal and enhanced coverage [2]
Continuing this discussion, this contribution examines the existing agreements on UE retuning time and potential options for defining an intra-frequency measurement gap.
2
Discussion

As background for the discussion, RAN4 has agreed the following on retuning time:
Based on discussion at RAN4, the following conclusions have been reached on the retuning time between narrowband regions and also the Tx-Rx carrier center frequency separation.

· The maximum retuning time between narrowband regions for MTC is 2 symbols including CP length (assuming normal CP)

· RAN4 requirements, if defined, will be based on the maximum retuning time mentioned above

· NOTE: some UEs may be able to perform retuning within a single symbol (including normal CP)

· NOTE: RAN4 discussion is applicable only to RF re-tuning time

· The Tx-Rx carrier center frequency separation is not expected to be a concern for Release 13 LC UEs [3]
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In a non-eMTC UE intra-frequency measurements can be made in parallel with regular DL/UL operations in an implementation-specific manner.   The search for neighboring cells does not require a reconfiguration of the RF.  With narrowband eMTC the UE needs to retune to a new center frequency, perform a measurement, and retune back to resume DL operations (and UL operations, if the UE is HD-FDD).  Given the RAN4 agreement on retuning time, the interruption in RF operation associated with retuning is 2 symbols (where some UEs may be able to performing retuning within a single symbol), the question arises whether a more optimal design of a measurement gap for intra-frequency measurements for Rel-13 eMTC.  On the other hand, if a common measurement gap is defined for both inter- and intra-frequency measurements, DL/UL operations have to be suspended, since the NW has no idea when and if the UE will use this gap for inter-frequency or intra-frequency measurements. This results in a significant number of unnecessary DL/UL operation suspension.
Observation 1: A dedicated measurement gap for intra-frequency measurements for Rel-13 eMTC UEs is needed from the point of view of more efficient utilization of network resources.

Observation 2: Given the retuning time of eMTC UEs within the system bandwidth, a measurement gap for intra-frequency measurements can be set to 5ms

As part of the work to finalize the core requirement for eMTC, a potential new design of the intra-frequency measurement gap may follow two options:

Option 1: interlace intra- and inter-frequency gap with different density since intra-frequency measurement requirement is tighter than inter-frequency cases. However, this may or may not be backward compatible.
Option 2: achieve full backward compatibility with uniformly distributed gaps for both inter- and intra-frequencies.

Figure 1 below illustrates the two options.
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Figure 1: Potential intra-frequency measurement gap options for eMTC UEs
3
Conclusions

This contribution has described the need for a potential new measurement gap definition for intra-frequency measurements for eMTC UEs and suggested two potential options.
Observation 1: A dedicated measurement gap for intra-frequency measurements for Rel-13 eMTC UEs is needed from the point of view of more efficient utilization of network resources.

Observation 2: Given the retuning time of eMTC UEs within the system bandwidth, a measurement gap for intra-frequency measurements can be set to 5ms

Option 1: interlace intra- and inter-frequency gap with different density since intra-frequency measurement requirement is tighter than inter-frequency cases. However, this may or may not be backward compatible.
Option 2: achieve full backward compatibility with uniformly distributed gaps for both inter- and intra-frequencies.
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