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1 Background
One of the work item objectives of Further Enhanced MTC [1] are mobility enhancements: 

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

In this contribution the impact of this objective is evaluated further. 
2 Background

Due to time constraints RAN4 only introduced intra-frequency RSRP measurement requirements for category M1 UEs in REL-13 (RP-160472): 
· Intra-frequency RSRP measurement requirements in Idle mode for normal and enhanced coverage (36.133, R4-160514).

· Intra-frequency RSRP measurement requirements in Connected mode with CE mode A and CE mode B (36.133, R4-161300, R4-161301, R4-161302)

There are thus no requirements for category M1 UEs for inter-frequency measurements in REL-13, although a UE implementation may support such measurements in Idle mode. In connected mode the NW cannot configure inter-frequency measurements, and inter-frequency handover is not supported in REL-13. Intra-frequency measurement reporting and handover is supported in REL-13. In REL-13 the NW can re-direct the UE to another LTE frequency, but without inter-frequency measurements, i.e. only "blind". Inter-RAT mobility is not supported for category M1 UEs. 
For inter-frequency measurements in connected mode a category M1 UE needs gaps:
1. To measure on another inter-frequency

2. To measure BSS/SSS on the centre frequency 
RAN4 is expected to introduce both core requirements and performance requirements (test cases) for the inter-frequency measurements. RAN4 is expected to introduce separate inter-frequency measurement requirements when CE mode A or when CE mode B is used. Furthermore measurement requirements for both RSRP and RSRQ are expected to be introduced in REL-14 (including intra-frequency RSRQ measurements in Idle and Connected mode as well). RAN4 discussed the RRM measurement requirements during RAN4#80 and agreed on a way forward [2] and the simulation assumptions [3]. 

3 Discussion
The new intra-frequency RSRQ measurements, and new inter-frequency RSRP/RSRQ measurements are considered essential measurement requirements, that would have been introduced in REL-13 as mandatory UE features provided that RAN4 did not have the time constraints. Therefore it is proposed that a REL-14 UE supporting category M1 shall support these measurements: 

Proposal: A REL-14 UE supporting category M1 shall support the REL-14 measurement enhancements.

In the following text this high level proposal is described in more detail for the different use cases: 

For RSRQ intra-frequency measurements:
Proposal 1: A REL-14 UE that supports UE category M1 shall support intra-frequency RSRQ measurement in Idle mode for normal and enhanced coverage
Proposal 2: A REL-14 UE that supports UE category M1 shall support intra-frequency RSRQ measurement in Connected mode when CE mode A is used

Proposal 3: A REL-14 UE that supports UE category M1 and CE mode B shall support intra-frequency RSRQ measurement in Connected mode when CE mode B is used

For RSRP and RSRP inter-frequency measurements:

Proposal 4: A REL-14 UE that supports UE category M1 shall support inter-frequency RSRP and RSRQ measurements in Idle mode for normal coverage and enhanced coverage
Proposal 5: A REL-14 UE that supports UE category M1 shall support inter-frequency RSRP and RSRQ measurements in Connected mode when CE mode A is used

Proposal 6: A REL-14 UE that supports UE category M1 and CE mode B shall support RSRP and RSRQ measurements in Connected mode when CE mode B is used

4 Summary

RAN2 is kindly asked to discuss inter-frequency measurements for eMTC: 

For RSRQ intra-frequency measurements:

Proposal 1: A REL-14 UE that supports UE category M1 shall support intra-frequency RSRQ measurement in Idle mode for normal and enhanced coverage
Proposal 2: A REL-14 UE that supports UE category M1 shall support intra-frequency RSRQ measurement in Connected mode when CE mode A is used

Proposal 3: A REL-14 UE that supports UE category M1 and CE mode B shall support intra-frequency RSRQ measurement in Connected mode when CE mode B is used

For RSRP and RSRP inter-frequency measurements:

Proposal 4: A REL-14 UE that supports UE category M1 shall support inter-frequency RSRP and RSRQ measurements in Idle mode for normal coverage and enhanced coverage

Proposal 5: A REL-14 UE that supports UE category M1 shall support inter-frequency RSRP and RSRQ measurements in Connected mode when CE mode A is used

Proposal 6: A REL-14 UE that supports UE category M1 and CE mode B shall support RSRP and RSRQ measurements in Connected mode when CE mode B is used
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