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1
Introduction
In RAN4#78bis meeting in San Jose del Cabo RAN4 discussed NB-IoT and related paging interruption requirements. A WF was agreed in [3] in the meeting:
· Proposal # 1: The core requirement on maximum allowed paging interruption delay (Tpaging) while performing cell reselection to NB-IoT intra-frequency cell or NB-IoT inter-frequency cell is specified for all operational modes (in-band, guard band and standalone) as follows: 

Tpaging= TSI-NB-IoT + [X] ms; 

Where:

· TSI-NB-IoT is the time to acquire system information (SI) of the target cell during cell reselection.

· Value of X is FFS.
· Proposal # 2: The actual value of TSI-NB-IoT shall be used in the cell reselection test case.
In this paper, we discuss the value of X.

2
Discussion
The paging interruption requirements agreed in the WF are based on the LTE, which was developed for Rel-8 and using cell detection and measurement bandwidth of 6PRBs. As known NB-IoT bandwidth is limited to 1PRB in which all necessary signals related to synchronization and measurements are transmitted.
For LTE, the value X was included to allow UE time to switch cell, synchronize to the new cell and be ready to receive in DL in the new cell – including system information. When developing the LTE requirement it was assumed that the UE already had detected the target cell (reselection candidate) and therefore the synchronization X was set to 50ms.
For NB-IoT RAN4 should make same assumption regarding the reselection target cell. I.e. it is assumed that the device has detected the target cell and the synchronization phase during the cell switch will be short. 

Difference between LTE and NB-IoT is the availability of PSS and SSS while NB-RS availability in time domain is similar. Another obvious difference is the bandwidth. These factors might influence the time needed for the device to switch cell prior to being able to receive in DL (i.e. the value ‘X’).

Looking at the PSS and SSS occurrences, we have following repetitions in NB-IoT:

· PSS is available once per 10ms

· SSS is available once per 20ms 

In LTE, these signals are available every 5ms on the 6 center PRBs. Comparing LTE and NB-IoT we notice that:
· LTE PSS is available twice as often as the PSS in NB-IoT.

· LTE SSS is available four times as often as the SSS in NB-IoT.

· LTE PSS and SS bandwidth is 6 times wider than in NB-IoT

How these differences might affect the expected cell switch time in NB-IoT and thereby the paging interruption time – by the value ‘X’ – would need to be discussed in RAN4.

RAN4 could apply scaling of the current value X according to how the NB-IoT parameters are less available in NB-IoT. One example could be to allow 10 occurrences of SSS as in LTE – this would mean an X-value of 200ms in NB-IoT. This would allow UE to collect almost same amount of RS for measurements in NB-IoT as in LTE for stand-alone and guard-band – while this will not be the case for in-band where the UE cannot assume NB-RS presence in every subframe.
Assuming that during the cell switch the UE would be continuously receive in DL it can also be assumed that the UE would be able to perform continuous measurement on serving cell. From the measurement performance results in [4, 5] we notice that with continuous measurement it should be possible for the UE to get accurate enough measurement – e.g. for AGC and AFC adjustments within 200ms.

Based on this discussion we propose:

Proposal: For NB-IoT value X in agreed WF for paging interruption is 200ms.
3
Conclusion
In this paper, we have discussed paging interruption for NB-IoT and the value X. Based on the discussion we propose following for value X:
Proposal: For NB-IoT value X in agreed WF for paging interruption is 200ms.
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