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Discussion and Decision
1
Introduction
In RAN1#79, it was agreed that –

· 
Paging messages for Rel-13 low-complexity UEs and/or UEs operating coverage enhancements (CE) are transmitted separately from Paging messages for other UEs.
In this contribution, we discuss paging transmission for Rel-13 low-complexity UE and/or UE in enhanced coverage.
2
Paging Transmission
A paging message contains a list of paging records, system information modification indication, and ETWS indication. Each paging record contains the UE identity (either IMSI or S-TMSI) and the CN domain. If the S-TMSI is used, each paging record comprises 41 bits. If IMSI is used, each paging record comprises maximum of 72 bits. Thus, each paging record is of similar size to a RAR record so therefore the capacity estimates for paging are similar to that of the RAR shown in Error! Reference source not found.. Thus, the same observation may be made that, for a given coverage enhancement level, it is more efficient to send multiple paging records in one MAC PDU rather than send each paging record individually.
Observation 1: For a given coverage enhancement level, it is more efficient to send multiple paging records in one MAC PDU rather than send each paging record individually.

In case of the PDSCH repetition/TTI bundling, the multiplexing of the paging records from UEs with different repetition level/TTI bundle size may lead to either failed reception of RRC paging message due to insufficient number of repetition or waste of DL resource because of the excessive repetition.

Observation 2: The paging records in the same RRC paging message shall address UEs with the same repetition level/TTI bundle size. 

Paging transmission without associated control signalling faces the same issues as RAR transmission as discussed in Section 2. Without the control channel, the UE cannot know if the PDSCH transmission for paging occurs at a paging occasion (PO). Thus, it will blindly decode the transport block over PDSCH at each PO from each PF. In addition for those UEs which monitor the same PO for detecting the presence of paging message, there is a risk that a UE will incorrectly attempt to decode the paging message addressed to another UE. This would lead to an increase in UE power consumption due the continuous reception attempt.
In addition, there might be a risk that the system does not always have enough contiguous regions for paging message within the narrowband areas for all the UEs which are expecting the potential paging message from the same PO/PF. If it is impossible to send the paging message in the first PO due to lack of the resource, the paging messages for some UEs might be scheduled in subsequent POs according the DRX cycle. This would result in the delay for responding the service request initiated from network especially if the DRX cycle is extended in the future.
Observation 3: Paging transmission without an associated control channel may increase overhead and UE power consumption.
Based on the above observations, it is seen that flexibility is needed in transmitting the paging records as it is more efficient to send multiple paging records in one MAC PDU and different UEs will have different repetition levels. Therefore, it is proposed that paging transmission is scheduled by an associated control channel.
Proposal 1: Paging transmission is scheduled by an associated control channel (e.g. using CSS (E)PDCCH).

3
Conclusion
In this contribution, we consider paging transmission and scheduling and make the following observations and proposal –

Observation 1: For a given coverage enhancement level, it is more efficient to send multiple paging records in one MAC PDU rather than send each paging record individually.
Observation 2: The paging records in the same RRC paging message shall address UEs with the same repetition level/TTI bundle size. 

Observation 3: Paging transmission without an associated control channel may increase overhead and UE power consumption.

Proposal 1: Paging transmission is scheduled by an associated control channel.
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