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1. Introduction
In RAN#60 meeting, a new work item [1] on low cost & enhanced coverage MTC UE for LTE was approved, which aims to specify a new UE for MTC operation in LTE that also allows for low cost & enhanced coverage compared to existing LTE normal UEs. 
· 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.

· Provide a relative LTE coverage improvement – corresponding to 15dB for FDD – for the UE category/type defined above and other UEs operating delay tolerant MTC applications with respect to their respective nominal coverage. 

· Specify the following techniques (which shall be applicable for both FDD and TDD) to achieve this:

· Simplification of PHICH and PCFICH functionality or alternative mechanism to PHICH and PCFICH functionality so that coverage limited UE is not constrained by PHICH and PCFICH physical channels
· A mechanism(s) to support scalability of spectral efficiency impact for coverage improvement by identifying UE requiring additional coverage improvement and informing eNB the amount of coverage the UE requires.

· Repetition/TTI bundling and extension to PSD boosting for applicable channels/signals identified during study phase.

· A relaxed requirement for “probability of missed detection” for PRACH.

· When defining the detailed solutions for the above coverage enhancement techniques, relative spectral efficiency impact and cost/power consumption impact should be taken into account, and divergence of solutions between the new UE category/type and other UEs (mentioned above) should be minimized where possible.

In this contribution, we briefly discuss MTC UE category/type and provide our initial thinking on coverage improvement requirements of TDD MTC UEs.
2. MTC UE Category/Type

There are two objectives in the WID, low cost and coverage improvement. In our understanding, the two objectives are relatively independent, i.e., not all UEs need coverage improvement, which is mainly optimized for UEs in extreme conditions such as in basement. Moreover coverage improvement may actually increase UE cost. Therefore it seems natural to define two MTC UE categories, first is low cost MTC UE, the second is MTC UE with coverage improvements. Therefore we propose:
· Proposal 1: Define two MTC UE categories

· first is low cost MTC UE

· second is MTC UE with coverage improvements
·  or consider coverage improvement as low cost UE capability

We note that at least the first category UE (low cost only) rely on economies of scale ever more than other LTE techniques. Then it would be useful to maximize TDD and FDD commonality especially for the first low cost MTC UE category. Actually the low cost techniques mentioned in the WID equally apply to TDD and FDD, so the TDD/FDD commonality maximization could be a natural outcome of the WID. Therefore we propose:
· Proposal 2: Maximize TDD/FDD commonality especially for the low cost MTC UE category

· The first category UE rely on economies of scale ever more than other LTE techniques

· low cost techniques mentioned in the WID equally apply to TDD and FDD

3. Coverage Improvement Requirements
In the WID, the target of coverage improvement is defined to be 15 dB for FDD. The target for TDD is not mentioned. In our understanding, one important reason is that the historical 20 dB target is a bit hard to be fulfilled for TDD. However, for the 15 dB target, we believe it is possible or likely achievable for TDD UEs. Therefore we propose:
Proposal 3: LTE coverage improvement targets 15dB for delay tolerant MTC TDD UEs.
In TDD system, there are 7 different UL-DL configurations. Different UL-DL configurations may need different techniques or standardization effort. Currently config.1(D:U=2:2) and config.2(D:U=3:1) are important in normal TDD deployments. From network deployment perspective, it would be convenient if MTC coverage improvement is optimized also for the two UL-DL configuration. Therefore: 

Proposal 4: The 15 dB coverage improvements target should be fulfilled at least for config.1(D:U=2:2) and config.2(D:U=3:1).
4. Conclusion
In this contribution, we present our considerations on MTC UE category/type and coverage improvement requirements of TDD MTC UEs, and it is proposed that,
· Proposal 1: Define two MTC UE categories

· first is low cost MTC UE

· second is MTC UE with coverage improvements
· or consider coverage improvement as low cost UE capability

· Proposal 2: Maximize TDD/FDD commonality especially for the low cost MTC UE category

· The first category UE rely on economies of scale ever more than other LTE techniques

· low cost techniques mentioned in the WID equally apply to TDD and FDD
· Proposal 3: LTE coverage improvement targets 15dB for delay tolerant MTC TDD UEs.
· Proposal 4: The 15 dB coverage improvements target should be fulfilled at least for config.1(D:U=2:2) and config.2(D:U=3:1)
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