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1	Introduction
In Rel-17, RAN2 introduced a coverage based paging mechanism for NB-IoT UEs based on the objective below in the WID approved in RP-201306:

· Introduce support for NB-IoT carrier selection based on the coverage level, and associated carrier specific configuration (e.g., maximum repetitions UL/DL, DRX configurations, etc.). [NB-IoT] [RAN2, RAN3]

In 36.300, the following statements were captured regarding when coverage-based paging is used:
-	Some paging carriers may be configured for lower levels of coverage enhancements.
-	The eNB can configure a UE during RRC connection release to select one of these paging carriers according to coverage information provided by the eNB;
-	If configured for coverage-based paging, the UE only selects one of the coverage-based paging carriers if its NRSRP is suitable according to the coverage based paging configuration;
-	Coverage based paging is only applicable in the last cell where the coverage information was received;-	The eNB includes the coverage based paging information provided to the UE within the information on the coverage enhancement (CE) level described in clause 23.13.2.

In this contribution, we summarize how coverage based paging mechanism works, what happens when NRSRP changes after the UE, which is configured for coverage-based paging, is released to idle, and discuss how the hysteresis timer which was specified to avoid ping pong between paging carriers when monitoring, can be configured.
2	Discussion
2.1	Coverage-based paging mechanism
Network can configure a set of paging carriers with the intention to associate them with UEs in certain coverage. Paging carriers with such configuration and the legacy paging carriers are exclusive and the configuration is provided in broadcast signaling. UE metric for determining carrier suitability and selection is based on NRSRP and a hysteresis/longer averaging/timer is specified for UE metric based on NRSRP.
UE selects the coverage based paging carrier based on the coverage information that network has provided via dedicated signaling before it is released to idle mode. When in idle mode UE uses the configured coverage based carrier while coverage-based carrier criteria is met, otherwise it uses the fallback mechanism, i.e., legacy paging carrier based on UE_ID.


2.2	Hysteresis timer
A cell specific timer is introduced to be applied when UE compares its serving cell NRSRP with the NRSRP threshold configured for a particular CE level. The timer is started once the UE selects a paging carrier or switches between coverage based/non-coverage-based paging carrier. When the timer is running, UE does not switch its current paging carrier regardless of its serving cell NRSRP, but when it expires, UE is allowed to switch its paging carrier based on its serving cell NRSRP if needed. The timer is configured in SIB 22 and the unit of the timer is second with a value range from 2.56s up to 40.96s, which is composed of 8 values.
The timer, as defined, works in both directions, i.e., switching from coverage based to non-coverage-based paging carrier or vice versa, as currently specified. The timer is configured by the network, but it is not possible for the network to keep track of the paging carrier the UE uses once the timer expires after the UE is released to idle mode. This will have an impact on the paging strategy since the network would not be able to know whether the UE uses a coverage based or a non-coverage based paging carrier at the time for paging.

[bookmark: _Toc110941580]The hysteresis timer is configured by the network, but it is not possible for the network to keep track of the paging carrier the UE uses once the timer expires after the UE is released to idle mode.

The impact on paging strategy can be reduced if it would be possible for the network to configure the timer with the value “infinity” in one direction. The intention is to configure the timer as it is currently specified before the UE is released to idle mode, but once the UE switches to a legacy (non-coverage based) paging carrier due to a change in the serving cell NRSRP, it stays there, i.e., no further switching, if the UE is configured with the timer value “infinity” in one direction. We propose the following:

[bookmark: _Toc110941613]It should be possible for the network to configure the timer with the value “infinity” in one direction, i.e., to avoid that the UE switches from a legacy paging carrier to a coverage-based paging carrier.

Please see the related 36.331 and 36.304 CRs in [1] and [2]. 

3	Conclusion
In this contribution, we have summarized how coverage based paging mechanism works, what happens when NRSRP changes after the UE, which is configured for coverage-based paging, is released to idle, and discussed how the hysteresis timer which was specified to avoid ping pong between paging carriers when monitoring, can be configured. The following observation was made:
 
Observation 1	The hysteresis timer is configured by the network, but it is not possible for the network to keep track of the paging carrier the UE uses once the timer expires after the UE is released to idle mode.

Based on the discussion in the previous section we have proposed the following:

Proposal 1	It should be possible for the network to configure the timer with the value “infinity” in one direction, i.e., to avoid that the UE switches from a legacy paging carrier to a coverage-based paging carrier.
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