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1.  Introduction
The following agreements were achieved in RAN1#79 [1]:

	Agreement:
· RAR/Paging messages for Rel-13 low-complexity UEs and/or UEs operating coverage enhancements (CE) are transmitted separately from RAR/Paging messages for other UEs

· RAR/paging message intended for Rel-13 low-complexity UE and/or UE operating CE can support PDSCH subframe bundling/repetition with multiple bundle sizes/repetition levels

· For paging, from RAN1 perspective, followings are beneficial
· The eNB needs knowledge that the UE to be paged is a Rel-13 low-complexity UE and/or is a UE that is to be paged using CE

· If possible, it is beneficial for eNB to have knowledge on the required amount of coverage enhancement during Paging message transmission


In this contribution we share our considerations on the Paging transmission for coverage enhanced MTC UEs.
2. Paging transmission

As discussed in [2], multiplexing of several paging messages intended for different UEs into a single jointly encoded transport block may not be suitable for bandwidth reduced MTC UEs. If all paging messages are restricted to reduced bandwidth, there will be a negative impact on the coverage and capacity of legacy paging messages. In the coverage enhanced case, where each Paging message needs to be repeated, the problem becomes even worse. Furthermore, a conservative eNB has to unnecessarily repeat the paging messages addressed to low complexity MTC UEs in normal coverage – which is very inefficient from the resource usage perspective.
Hence, it makes sense to consider UE-specific paging message for bandwidth reduced and coverage enhanced MTC UEs. Given that the Paging messages can be frequency multiplexed or jointly coded, transmission of paging messages to UEs with the same repetition level could be still possible when repetition is applied.
Proposal 1: UE-specific and/or repetition level specific paging should be considered further.
However, paging transmission to MTC UEs in coverage enhanced mode provides some challenges: MME does not know whether the MTC UE is in “coverage enhanced mode” or not. Furthermore, MME does not know which cell the MTC UE is camping on. Due to the above issues, when a cellular network that contains MTC UEs initiates a paging procedure, the eNB has to repeat all paging messages in all of the cells of the Tracking Area. This brings significant resource waste due to unnecessary repetitions.

Proposal 2: The paging repetition level and cell ID of MTC UEs should be indicated to the MME.
A MTC UE in coverage enhanced mode is assumed to be close to stationary; however, mobility and external factors (including someone moving the device) may influence channel conditions and cell camping, so the UE would need to be able to react to such changes appropriately in order to avoid long service outage and large system inefficiencies. Hence, cell reselection is required for CE MTC UE.
Proposal 3: After CE MTC UE cell reselection, the paging repetition level and cell ID of MTC UEs should be indicated to the MME.
3.  Conclusions
In this contribution, we discussed the Paging transmission for coverage enhanced MTC UEs. The following proposals are concluded accordingly:

Proposal 1: UE-specific and/or repetition level specific paging should be considered further.
Proposal 2: The paging repetition level and cell ID of MTC UEs should be indicated to the MME.
Proposal 3: After CE MTC UE cell reselection, the paging repetition level and cell ID of MTC UEs should be indicated to the MME.
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