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pCR 45.820 NB-CIoT - Procedures of Synchronization for Paging (update of GP-150744)
1 Introduction
At GERAN#62, a new SI [1] was approved to study cellular support for ultra-low complexity and low throughput IoT. This document contains a text proposal for the Cellular IoT TR on the detail procedures of synchronization for paging (i.e. time coordinated paging), which is the result of consolidating [2]. This document is the revision of GP-150744. The subsection numbers are changed and the other changes are highlighted in yellow.
2 Proposed text for the TR
	First Change


7.3
Narrowband Cellular IoT (NB-CIoT)
7.3.4
 Link layer aspects
7.3.4.7
Paging
7.3.4.7.4
Realizing time coordinated paging (subject to ongoing SA2 investigation)
7.3.4.7.4.1
Achievement of frame synchronization

In order to achieve paging occasion synchronization between the different cells, the frame numbers should be synchronized and the relative time difference between the frame numbers of the cells shall not exceed 4 seconds. If all the cells start at the same time, frame synchronization can be achieved. Cells in one base station may lose frame synchronization with other cells in the same routing area when the corresponding base station starts or restarts due to maintenance or abnormal causes. In order to make these cells resynchronized again, the core network needs to maintain a common "time reference information" (e.g. frame number and a corresponding absolute time of the frame timing etc.) for the routing area, where cell synchronization is required. The procedure is shown in Figure 7.3.4.7-1.
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Figure 7.3.4.7-1: FN synchronization procedure

1) The base station sends the start/restart indication using the legacy mechanism to the core network when it starts or restarts. 

2) The core network receives the indication from some base station,
>  If there is no "time reference information" available in the core network, the core network initiates a frame number (e.g. 0) and stores it together with the corresponding absolute time as the frame timing, then sends a response to the base station using the legacy mechanism, just adding a new IE "time reference information" in the response message.
>  Else it sends a response with "time reference information" it has stored. 

3) The base station receives the response from the core network, and uses the "time reference information" to calculate the frame number and the frame timing. 

7.3.4.7.4.2
Notification of “time remaining until the next paging occasion” to CN
The base station notifies "time remaining until the next paging occasion" to the core network when receiving a paging request for a specific MS. The core network will take this MS-specific information into account to resend the paging request. The time remaining information remains valid after a base station starting or restarting because the frame synchronization between cells (as described in sub-clause 7.3.4.7.4.1).
The base station needs to evaluate the time duration between the point of time when the paging message is received and the next paging occasion on the air. If the time duration is larger than a predefined value (e.g. the maximum DRX cycle 15s in GERAN), the base station will discard the paging request and notify the "time remaining until the next paging occasion" to the core network. Otherwise it will handle the paging request in legacy way. The procedure is shown in Figure 7.3.4.7-2. 
One additional paging request message and one additional notification message are needed and hence will increase the signalling load between the base station and the core network. However it is thought that the impact is negligible, because the paging requests are infrequent when extended DRX is used and because this only happens for the first paging request of a specific MS sent to the base station.
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Figure 7.3.4.7-2: Procedure of notification of "time remaining until the next paging occasion" to CN
	End of Changes
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