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1
Introduction
This contribution proposes to introduce a MPDCCH/PDSCH demodulation requirement considering the paging reception in IDLE mode.
2
Discussion
The eNB will broadcast the system information about the maximum number of MPDCCH repetitions used for paging in the cell (mpdcch-NumRepetition-Paging-r13), which would be as high as 256 subframes. The actual number of MPDCCH repetitions is up to eNB. Figure 1 illustrates the relation between the maximum number of MPDCCH repetitions and the actual number of MPDDCH repetitions. When eNB broadcast the maximum number of MPDCCH repetitions, given by Rmax, there are up to 4 possible numbers of transmissions given by R1, R2, R3, and R4 [1]. 
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Figure 1
The relation of the maximum number of MPDCCH repetitions and the actual number of MPDDCH repetitions.
A simple UE implementation will monitor the maximum number of MPDCCH repetitions (Rmax) at each one of its paging occasions. However, this monitoring may be very power consuming for the UE. Therefore if the UE judges that it is in such good coverage condition that it would only need a few MPDCCH samples to be able to successfully decode a potential MPDCCH transmission, it would be beneficial for the UE to monitor only a few MPDCCH repetitions and then go to sleep again. The judgment of the coverage condition could be performed with the RSRP measurement for example. 
We understand the power saving is very important especially for the MTC devices, but the only issue with this approach is that a UE with bad judgment might stop monitoring MPDCCH after too few subframes, which would mean that the eNB cannot page the UE even if eNB transmits enough number of MPDCCH samples. If the UE does not respond with a random access, eNB might increase the number of transmitted MPDCCH repetitions in the next occasion. But it will not help since the UE is anyway no longer listening more than their decided number of repetitions. 
Figure 2 shows an example of the early give-up. In this example, eNB transmits MPDCCH with the repetition level R3. However UE stop the reception of MPDCCH at R2 according to their internal measurement decision. If it results in the decoding failure, the UE goes back to sleep mode until the next paging occasion. In this case UE might miss the opportunity of the paging reception, because UE could decode MPDCCH if they monitor MPDCCH until R3. 
We expect MTC devices supports the eDRX feature where the DRX period in IDLE can be much longer than the normal LTE device. If eNB set the DRX cycle to 43min, the maximum DRX cycle, eNB should wait for another 43min if UE miss the paging. We should also point out this issue is also applicable to NB-IoT because it also adopts the same mechanism such as several levels of repetitions for NPDCCH and longer DRX cycle up to 3 hours. 
In order to avoid this potential issue, we propose RAN4 introduce a combined MPDCCH/PDSCH demodulation requirement to ensure successful decoding of MPDCCH for paging in idle mode. 
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Figure 2
UE autonomously stop receiving MPDCCH at R2 although eNB use more repetition, R3.
Proposal: RAN4 to introduce the MPDCCH/PDSCH demodulation requirement considering the paging reception in IDLE mode.
3
Conclusion
Proposal: RAN4 to introduce the MPDCCH/PDSCH demodulation requirement considering the paging reception in IDLE mode.
4
References
[1] TS36.213.
2

