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Introduction
At RAN #69, New Work Item called by NB-IoT was agreed to develop a single “clean-slate solution” in TSG RAN based on techniques described in TR 45.820 [1]. The objectives of the CIoT study described in TR 45.820 were improved indoor coverage, support of massive connections, reduced complexity, improved power efficiency and latency. [2]. In addition, as already discussed in WID [1], the main design concept in high layer of NB-IoT is to maximize the reuse of current LTE procedure to NB-IoT.
This contribution discusses how to adapt the current LTE paging procedures into NB-IoT with considering both the minimal change of specification and improvement of the power efficiency. 
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As already discussed in previous discussions [3], it is beneficial to simplify the current two-step paging, PDCCH to PDSCH for UE power consumption with considering low CIoT traffic situation. A few options can be made as a way of saving power consumption.

(1) Simplify the current paging procedure which consists of PDCCH and PDSCH into a single step paging, e.g., PDCCH with paged UE IDs or PDSCH with no or reduced PDCCH transmission. 
Whenever paging PDCCH is detected, the devices need to decode another channel, PDSCH, to check paging arrival. Instead of using both PDCCH and PDSCH, one single step paging using only PDCCH can be considered for the devices. This may work mostly well in CIoT environment where the number of paged devices is limited. In addition, when considering the size of S-TMSI, 40 bits, current PDCCH size, almost 70~80 bits, is enough for supporting the single step paging using only PDCCH. 
Option 1a. Single step paging using only PDCCH.
In addition, we can omit or reduce the regular PDCCH transmissions for paging as already introduced in PDCCH less transmission for SIB or by using SPS (Semi Persistent Scheduling). By using these two methods, we can solve the false paging problem with few specification changes.
Option 1b. Simplified paging using PDCCH less or SPS.
Proposal 1. simplify the current paging procedure, e.g. a single PDCCH based paging message which indicates paged UE ID or reducing the regular PDCCH transmissions for paging as already introduced in SPS. 

(2) Insert 1 bit paging indication in MIB. 
[bookmark: _GoBack]MIB is the first channel that UEs read after the synchronization signal at wake-up: by inserting the paging control information in the MIB, UEs can go back to sleep fast without decoding PDCCH or PDSCH. Therefore, considering the benefit, we consider 1 bit paging indication in MIB. 
Proposal 2. Insert 1 bit paging indication in MIB.

[bookmark: _Toc426289536]Conclusions
In this document, we discuss power saving paging for NB-IoT. For the paging design, we derived following proposals.
Proposal 1. simplify the current paging procedure, e.g. a single PDCCH based paging message which includes paged UE ID or reducing the regular PDCCH transmissions for paging as already introduced in SPS. 
Proposal 2. Insert 1 bit paging indication in MIB.
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