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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.  This contribution considers some operation simplification for MTC UEs under coverage enhancement.
2 Discussion
During the SI phase [2], some channels that may not require any coverage enhancement were identified.  This can be achieved by simplifying the operation of MTC UEs operating in coverage enhancement mode.  It should be appreciated that such simplifications would reduce the complexity and prevent further deterioration of the spectral efficiency.  The channels identified are PSS/SSS, PCFICH, PHICH and PUCCH.
2.1 PSS/SSS

Simulation evaluations performed during the SI phase showed that the MTC UE is able to achieve synchronisation by accumulation of PSS/SSS energy over a long period of time (approximately 2 seconds) [2].  Power boosting and redesign of the PSS/SSS were also considered in the SI.  Since these MTC UEs are delay tolerant, a longer sync acquisition time is acceptable.  Although longer sync acquisition would affect the reselection performance, these MTC UEs are typically static and therefore reselection is not expected often.  A relaxation on the reselection performance requirement for these MTC UEs can therefore be specified.  Therefore it is proposed that no RAN1 modifications are introduced for PSS/SSS for this WI.
Proposal 1: No RAN1 modifications are required for PSS/SSS to support MTC UEs operating in coverage enhancement mode.
2.2 PCFICH
PCFICH was not studied in the SI phase.  In [3] it is proposed that the CFI value for MTC UEs operating in coverage enhancement mode is fixed in the specifications.  
At times when an eNB is not supporting coverage enhanced operation (and in any subframes where MTC UEs are not expected to receive the PDCCH), the eNB is free to indicate any CFI value on the PCFICH. When the eNB is supporting coverage enhancement mode, the CFI value carried by the PCFICH would be set to the value fixed in the specs so that both legacy UEs and MTC UEs operating in coverage enhancement mode use a common CFI value.  Therefore there is no need for MTC UEs operating in coverage enhancement mode to receive PCFICH.
Proposal 2: No modifications are required for PCFICH to support MTC UEs operating in coverage enhancement mode.
2.3 PHICH
Similar to PCFICH, PHICH was not studied in the SI phase.  It should be noted that HARQ operation requiring numerous repetitions for the ACK/NACK feedback is not spectrally efficient.  Furthermore, if HARQ operation is required, it can be performed in an adaptive manner.  Therefore, there is no need for MTC UEs operating in coverage enhancement mode to receive PHICH.
Proposal 3: No modifications are required for PHICH to support MTC UEs operating in coverage enhancement mode.
2.4 PUCCH
In the SI, it was shown that PUCCH requires between 50 to 100 repetitions [2].  In [3], it is argued that the contents of PUCCH, CSI, ACK/NACK and SR are not required because:
· CSI: RI, PMI and CQI

· MIMO is unlikely to be feasible under extremely poor radio conditions, and hence RI is not required.  Similarly, closed loop precoding is not feasible given that the feedback requires numerous repetitions and the precoding weight is likely to change for each repetition of the message.

· CQI is likely to be out of range.  We do not see any value in extending the range of CQI since MTC UEs under such conditions are expected to have low data rates and to be delay tolerant 

· SR: The SR is used to request a resource so that the BSR can be sent.  BSR is a high priority MAC message and is always sent (if required) whenever PUSCH resource is available.  SR is therefore only required if the UE has more data to transmit but no PUSCH resource in which to send a BSR, and the UE is still uplink-synchronized, i.e. the timing advance timer (TAT) has not expired.  This seems an unlikely scenario for MTC traffic where it is expected to send a short message upon waking up and then either switch off or move to idle mode.

· ACK/NACK: HARQ operation that requires numerous repetitions on the ACK/NACK feedback is not spectrally efficient, since during the time of waiting for ACK/NACK feedback, the eNB can perform blind retransmissions of PDSCH.

We therefore do not see the need for PUCCH for MTC UEs operating in coverage enhancement mode. 

Proposal 4: No modifications are required for PUCCH to support MTC UEs operating in coverage enhancement mode.

3 Conclusion

In this contribution we consider the need to further improve the coverage for PSS/SSS, PCFICH, PHICH and PUCCH for MTC UEs operating in coverage enhancement mode.  We propose that RAN1 concludes the following:
Proposal 1: No RAN1 modifications are required for PSS/SSS to support MTC UEs operating in coverage enhancement mode.
Proposal 2: No modifications are required for PCFICH to support MTC UEs operating in coverage enhancement mode.
Proposal 3: No modifications are required for PHICH to support MTC UEs operating in coverage enhancement mode.

Proposal 4: No modifications are required for PUCCH to support MTC UEs operating in coverage enhancement mode.
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