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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.  In this contribution we discuss the paging for MTC UEs operating in coverage enhanced mode.

2 Discussion
Paging is used to page idle mode UEs, to indicate a change in the SIB (SI) content and for broadcasting CMAS and ETWS.  During coverage enhancement mode operation (see [2]), the MTC UE is scheduled to switch on, connect to the network and send/receive data.  After sending/receiving its data, the MTC UE can switch off or move into idle mode.  Since SA2 has decided that there is a need for MTC devices to receive a trigger when they are attached to the network but have no data connection established [3], the ability to page a MTC UE in idle mode is required.  Hence, MTC UEs operating in coverage enhancement mode should support idle mode paging.  These MTC UEs can also switch off when the eNB stops operating in coverage enhancement mode.
Proposal 1: MTC UEs operating under coverage enhancement mode shall support idle mode paging.
Given that the paging message will need to be repeated a large number of times for coverage enhancement, it should be investigated whether its spectral efficiency can be improved.  One approach is to avoid reading the PDCCH to indicate the presence of a paging message.  Another approach is to optimise (i.e. reduce) the paging message size itself such that it requires less repetitions.
Proposal 2: Spectral efficiency enhancements for the paging message should be considered.
The SI can change 32 times in 3 hours [4].  It is yet to be evaluated if such a frequency of SIB change is required for MTC UEs operating in coverage enhancement mode noting that it is spectrally inefficient to indicate a SIB change and that MTC UE is delay tolerant, i.e. SIB changes can be accumulated and changed less often.  Furthermore the MTC UEs operating in coverage enhancement mode would only be active for a few hours within a day.
Proposal 3: Consider how a lower frequency of SI change can be implemented for MTC UEs operating in coverage enhancement mode.

3 Conclusion

In this contribution we discuss paging and broadcast services for MTC UEs operating in coverage enhancement mode.  
We propose the following:

Proposal 1: MTC UEs operating under coverage enhancement mode shall support idle mode paging.

Proposal 2: Spectral efficiency enhancements for the paging message should be considered.
Proposal 3: Consider how a lower frequency of SI change can be implemented for MTC UEs operating in coverage enhancement mode.

4 Reference

[1]
RP-130848, “New WI: Low cost & enhanced coverage MTC UE for LTE,” Vodafone, RAN#60

[2]
R1-132977, “Coverage enhancement mode operation”, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent, RAN1#74
[3]
TS22.368, “Service requirements for Machine-Type Communications (MTC) Stage 1 (Release 12)”

[4]
TS36.331, “Radio Resource Control (RRC); Protocol specification.”

