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1 Introduction

In RAN#60, the “Low Cost & Enhanced Coverage MTC UE” WI was approved [1].  This WI aims at introducing a new low-cost MTC UE and allowing for enhanced coverage for these new MTC UEs and also other MTC UEs.  Objectives for low cost MTC UE are as follow:

· Specify a new UE category/type for MTC operation in all LTE duplex modes supporting the following capabilities:

· 1 Rx antenna.

· Downlink and uplink maximum TBS size of 1000 bits.

· Reduced downlink channel bandwidth of 1.4 MHz for data channel in baseband, while the control channels are still allowed to use the carrier bandwidth. Uplink channel bandwidth and bandwidth for uplink and downlink RF remains the same as that of normal LTE UE.

NOTE:
Reduced downlink channel bandwidth for control channels in baseband could also be considered if EPDCCH with CSS is already considered in Rel-12 timeline by other work.

In RAN4#69, a number of papers were presented to discuss the RRM performance requirements for low cost MTC UE [2,3,4]. In this contribution, we provide our initial view on this issue. 
2 Discussion
The “Low Cost & Enhanced Coverage MTC UE” WI has two main objectives: 
· Low complexity: cost competitive LTE devices to GSM/GPRS devices; motivate migration of MTC traffic from 2G to LTE networks.

· Enhanced coverage: improve LTE coverage for MTC devices with target of up to 15dB for an LTE UE operating delay tolerant MTC applications
As pointed out in [2], both objectives will have impact on the RRM performance requirements. MTC UE may operate with or without “enhanced coverage” features. It is thus reasonable to consider the RRM performance requirements separately, i.e., define the RRM performance requirements for MTC UE without enhanced coverage, and also for MTC UE with enhanced coverage. 

Proposal 1:  RRM performance requirements should be defined separately for MTC UE both with and without enhanced coverage (Note: For some scenarios, the same requirements are applicable for both situations)
For MTC UEs, the downlink data channel bandwidth is reduced to 1.4 MHz (or 6RBs) in baseband for reducing the buffer side for PDSCH. The bandwidth of control channels are still the whole carrier bandwidth. Consider the facts that the UE still needs to measure control channels in full carrier bandwidth, and there is no specific benefits to reduce the measurement bandwidth for reference channel signals, such as CRS and PRS, the RRM performance requirements for MTC UEs should be defined under the assumptions that the MTC UE should measure the reference channel signals as defined for legacy UEs.
Proposal 2:  RRM performance requirements for MTC UE should be defined under the assumption that there is no reduction in the bandwidth of downlink reference channels (such as CRS, PRS, etc.).

For low complexity, MTC UEs have only one Rx antenna and the receiver sensitivity may be reduced. The receiver sensitivity reduction for MTC UEs may also be band dependent. Thus, the RRM performance requirements, including cell identification, intra- and inter-frequency measurement delay as well as measurement accuracy, will need to be redefined to take into the consideration of the receiver sensitivity reduction. The impact due to the receiver sensitivity reduction may be deal with a similar way as the receiver sensitivity reduction due to CA insertion loss. That is, once the receiver sensitivity reduction is determined by RF session, corresponding adjustment will be made on the RRM performance requirements. 
Proposal 3:  The impact of receiver sensitivity reduction for MTC UE on RRM performance requirements can be considered by adjusting existing RRM requirements, after the ranges of receiver sensitivity reduction are determined by RF session.
For CONNECTED Mode Mobility, RAN2 has decided that “enhanced coverage capable UEs as well as low complexity UEs support the existing connected mode mobility procedures as specified today”. Based on the RAN2’s decision, MTC UEs should also have the same capability in supporting the connected mode mobility procedures. TS 36.133 has defined special requirements to support these mobility procedures, including the number of carriers/cells to be monitored. It should be noted that a new WI is under progress to extend the number of carriers/cells to be monitored by a regular UE. However, since the requirements for extending the number of carriers/cells to be monitored by a regular UE are not completed yet, the decision on whether MTC UEs needs to support the extended number of carriers/cells can be delayed until the completion of the WI for extending the number of carriers/cells to be monitored.
Proposal 4:  The MTC UE should have the same capability as defined for regular UE in supporting the connected mode mobility procedures, including the number of carriers/cells to be monitored.
3 Summary 

In this paper, we have some initial discussion on the RRM Performance Requirements for Low Cost MTC UEs. A number of proposals were made based on the discussion:
· Proposal 1:  RRM performance requirements should be defined separately for MTC UE both with and without enhanced coverage (Note: For some scenarios, the same requirements are applicable for both situations)

· Proposal 2:  RRM performance requirements for MTC UE should be defined under the assumption that there is no reduction in the bandwidth of downlink reference channels (such as CRS, PRS, etc.).

· Proposal 3:  The impact of receiver sensitivity reduction for MTC UE on RRM performance requirements can be considered by adjusting existing RRM requirements, after the ranges of receiver sensitivity reduction are determined by RF session.

· Proposal 4:  The MTC UE should have the same capability as defined for regular UE in supporting the connected mode mobility procedures, including the number of carriers/cells to be monitored.
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