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1 Introduction
During RAN1#66bis, some potential options were proposed to reduce the UE cost for MTC applications [1]-[18]. We provide further discussions and make some recommendations.
2 Options and Discussions
The list of available options for RAN1 is summarized as follows (related options are grouped together):
· Reduction in the number of antenna ports/RF chains, no MIMO support
· Lower peak rate support, lower MCS, reduced modulation order on DL/UL
· Half-duplex FDD mode
· Lower bandwidth support
· Less blind decodings on PDCCH
· Transmission mode down-selection
· Reduction in the number of HARQ processes
· Application-specific simplifications
Since this study item is cost driven, it is very important to evaluate the cost saving first. Some of the earlier analysis [1] suggested that the first four options can potentially bring significant cost reduction. Therefore their specification and performance impact should be investigated with high priority. Among these four options, the first three have small specification impact
, but the lower bandwidth support can have very significant specification impact. There may also be performance and coverage implications in some cases, e.g. if the UE only has one receive antenna. More detailed discussion was provided in [15].
All the other options should be evaluated for the associated cost saving. If the cost saving justifies it, further investigation can be done in terms of specification and performance impact.
In order to limit the impact to the MTC UEs only, a new UE category can be introduced so that the eNB can differentiate the MTC UEs from the non-MTC UEs. Whether more than one new UE category is necessary needs further investigation.
Some other options that are out of the scope of RAN1 include:
· Reduction in the number of RATs
· Reduction in the number of bands

· Reduction in the UE transmit power

· Reduced radio protocol processing
· Longer DRX cycle (for power consumption benefit)
These options should not be further discussed in RAN1.

3 Conclusion
We summarized the options that have been proposed for low cost MTC UEs. 
We recommended that the specification and performance impact of the following options are investigated with higher priority: 
· reduction in the number of antenna ports/RF chains, no MIMO support, 
· lower peak rate support, lower MCS/modulation order, 
· half-duplex FDD mode, and 
· lower bandwidth support. 
Other options should be considered with lower priority, and their potential for cost savings should be investigated to justify further investigation into the specification and performance impacts.
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� at least in RAN1; reduction of the number of RF receiver chains may have significant impact in RAN4. 
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