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1
Introduction
In RAN1#84, it was agreed that –

· NB-PDSCH for paging is always scheduled by a control channel
In RAN2#93, it was agreed that –

· NB-IoT supports paging multiplexing, i.e. paging multiple UEs at the same time, i.e. schedule multiple paging records in one paging message.

· The UE monitors the NB-PDCCH with the P-RNTI for paging
In this contribution, we consider remaining issues for paging.
2
Paging
In RAN2#93, it was agreed that multiple paging records can be transmitted in one paging message. Since paging is always scheduled by a control channel, this is naturally supported via indication by the DCI. 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 which indicates the origin of paging. If the S-TMSI is used, the size of the UE identity is 40 bits. If IMSI is used, the size of the UE identity is a maximum of 60 bits. 
Using traffic model for capacity evaluation, paging would be used when a network command is generated. Based on massive MTC capacity target of 52547 devices within a cell site sector, the mean number of pages per second (mean arrival rate) is 1.36. Due to the low paging traffic and the uniform paging occasion distribution, it is reasonable to assume that at most one paging record will be transmitted within each paging occasion. However, up to 16 records can be multiplexed into one RRC paging message in LTE. As NB-PDSCH supports a maximum transport block size of 680 bits, it is still possible to multiplex up to 16 paging records (even if IMSI is used as IMSI can vary in size from 24 to 40 bits) into the RRC paging message. Therefore, it is proposed that up to 16 records can be multiplexed in one RRC paging message.
Proposal 1: NB-IoT supports scheduling of multiple paging records in one paging message. Up to 16 paging records can be multiplexed in one RRC paging message.
In eMTC, SI change notification can be supported via normal paging (i.e. via RRC paging message) and also via direct notification using MPDCCH. In direct notification, there is a flag in the MPDCCH (S-flag) to indicate changes in SI, ETWS, CMAS, and EAB. No corresponding PDSCH is needed. As noted above, paging traffic may be low based on the expected traffic model. Hence, when there is change in SI, it would be beneficial to support direct indication via NB-PDCCH. Note that ETWS and CMAS are not supported in NB-IoT.
Proposal 2: NB-IoT supports direct indication of SI change via NB-PDCCH using the paging procedure.
In [1], RAN2 asks which subframes of the radio frame are available/not available for scheduling paging transmissions. In NB-IoT, subframe 0 is reserved for NB-PBCH transmission in every radio frame. NB-PSS is transmitted in subframe 5 in every radio frame. NB-SSS is transmitted in subframe 9 in every four radio frames. In addition, NB-SIB1 is transmitted in subframe 4, but its frequency depends on eNB scheduling. In the worst case, NB-SIB1 transmission may occupy subframe 4 of every other radio frames.
Proposal 3: The following subframes are not available for scheduling paging transmissions - 0 and 5. In addition, subframes 4 and 9 may not be available in some radio frames.
3
Conclusion
In this contribution, we consider the remaining issues for paging and make the following proposals –

Proposal 1: NB-IoT supports scheduling of multiple paging records in one paging message. Up to 16 paging records can be multiplexed in one RRC paging message.
Proposal 2: NB-IoT supports direct indication of SI change via NB-PDCCH using the paging procedure.
Proposal 3: The following subframes are not available for scheduling paging transmissions - 0 and 5. In addition, subframes 4 and 9 may not be available in some radio frames.
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