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1. Introduction
In Rel-13 eMTC, the monitoring of paging has some issues that result in increased UE power consumption, mainly to the inability to perform MPDCCH early detection. These issues can be solved in Rel-14 by introducing some minimum changes in the specification.
2.  Enabling early detection of MPDCCH
Unlike MPDCCH for regular PDSCH, the MPDCCH for paging can only start at the paging occasion. This decision was reached to enable early detection of MPDCCH presence for good coverage UEs. This is of vital importance for the paging channel, since the eNB does not know the actual coverage enhancement level of a given UE and, therefore, the MPDCCH is dimensioned to cover the worst case UE. 
The rationale behind this early detection is as follows: a UE can determine the RSRP/RSRQ value and, based on that, determine the number of MPDCCH repetitions needed to correctly decode it. If no MPDCCH is decoded after that number of repetitions, the UE can determine that no MPDCCH is present and go back to sleep. For example, a UE in good coverage may determine that a single subframe is enough to decode MPDCCH, and if it is not correctly decoded it may go back to sleep.
This approach, however, requires knowledge of the power level of MPDCCH, which cannot be obtained from the measured RSRP/RSRQ. This is caused by the fact that the ports used for CRS and the ports used for MPDCCH transmissions are not the same, so the UE cannot make any assumption on the MPDCCH ports based just on the measured CRS power. The UE may assume that both ports are using the same power, but this may lead to some scenarios where the UE behaviour is unpredictable:
· If an eNB power boosts CRS and give less power to MPDCCH, the UE may determine that no MPDCCH is present when it actually is (e.g. the UE determines that it needs 1 SF to decode but it actually would need 2)
· If the eNB power boosts MPDCCH, the UE may stay awake for longer than needed, resulting in unnecessary power consumption (e.g. the UE determines that it needs 128 repetitions to decode, but the eNB is actually boosting MPDCCH by 3dB, so it would only need 64 repetitions).
A simple solution to this problem would be to introduce in SIB some relationship between the CRS ports and the MPDCCH ports. For example, a power offset value (e.g. {-3, 0, 3}dB) can be included in SIB2 so that the UE can correctly assess the number of repetitions needed to decode MPDCCH.
Proposal 1: Introduce specification support for MPDCCH early decoding at the UE:
- Option 1: Signalling in SI indicating the power level of MPDCCH for paging with respect to CRS ports.
- Option 2: Fixing in the specification that the power level of MPDCCH is greater than or equal to that of CRS.


3. Summary
Proposal 1: Introduce specification support for MPDCCH early decoding at the UE:
- Option 1: Signalling in SI indicating the power level of MPDCCH for paging with respect to CRS ports.
- Option 2: Fixing in the specification that the power level of MPDCCH is greater than or equal to that of CRS.
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