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1 Introduction
In RAN#88, a WI on additional enhancements for NB-IoT and LTE-MTC was approved [1] and one major objective was agreed for NB-IoT in the following:
	· 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 the previous meeting, the following agreements were made:

	RAN2#114：
· UE metric for determining carrier suitability and selection is based on NRSRP.

· Use a hysteresis/longer averaging/timer for UE metric based on NRSRP.

· FFS whether to introduce new UE report and/or whether to mandate support of existing Msg5 reporting.

RAN2#116：
· DRX is not used a criterion that needs to be explicitly considered for paging carrier selection.
· Option 1c with Alt2 (fallback when cell change) is supported




In this contribution, we will continue to discuss on the related issues of option 1c paging carrier selection method.
2 Discussion
2.1 DRX cycle  
In Rel-16, the issue regarding CSS overlapping when the UE with short DRX cycle suffers in extreme coverage was discussed. When the coverage level based paging carrier selection is applied, the issue of CSS overlapping is still remains. 
The paging related parameters (e.g., DRX cycle, npdcch-NumRepetitionPaging, CE level) are interconnected, and the parameter npdcch-NumRepetitionPaging is strongly correlated to enhanced coverage level. That is, the good coverage usually needs to be configured with small npdcch-NumRepetitionPaging. The UE with good coverage can be allowed to use a smaller ue-SpecificDRX-CycleMin. For the same reason, the UE with bad coverage can be allowed to use a larger ue-SpecificDRX-CycleMin.
The suitable DRX value can not only avoid CSS overlapping but meet the requirement of paging latency.  In order to get this objective, it is reasonable to configure coverage specific ue-SpecificDRX-CycleMin (ue-SpecificDRX-CycleMin_CE level), which can be configured together with other paging related parameters.
Proposal 1：The coverage specific ue-SpecificDRX-CycleMin (ue-SpecificDRX-CycleMin_CE level) should be introduced.
In legacy, the UE would be configured with ue-SpecificDRX-CycleMin regardless of its coverage level. The final application of DRX cycle for paging is determined by the following formula:
DRX cycle = min (max ((UE specific) paging cycle, ue-SpecificDRX-CycleMin), defaultPagingCycle)
If the coverage specific ue-SpecificDRX-CycleMin_CE level is applied, the issue how to determine the final DRX cycle for paging should be taken into consideration. We think the legacy formula can be reused with the parameter of ue-SpecificDRX-CycleMin replaced by ue-SpecificDRX-CycleMin_CE level. Then, final application of DRX cycle for paging is determined by the following formula:

DRX cycle = min (max ((UE specific) paging cycle, ue-SpecificDRX-CycleMin_CE level), defaultPagingCycle)
Proposal 2: The final application of DRX cycle is determined by the following formula: 
DRX cycle = min (max ((UE specific) paging cycle, ue-SpecificDRX-CycleMin_CE level), defaultPagingCycle)
2.2 Coverage level change 
The UE can determine the CE level based on the configured NRSRP threshold and the measured NRSRP. Though it is agreed to use an average value of NRSRP to determine CE level, it is still necessary to take into consideration on the issue how to get a valid NRSRP value to determine CE level.
Even if the value of NRSRP is calculated with multiple measurement result, it is still hard to ensure its availability in the subsequent long period of time, especially for the UE with larger measured RSRP variation range. Due to that the UE can check whether its CE level changes or not compared to the last determined CE level, when the UE finds its CE level changes, the UE can perform fallback operation, it will not lead to any serious consequence. However, much power and paging resource will be consumed.  
Observation 1: Though CE level can be determined by a longer averaging NRSRP criteria, the CE level change still do happen. 

In order to reduce the influence of CE level change, a mechanism should be introduced for the UE with more easily changed CE level. In order to solve the issue of CE level change, one subgroup of paging carrier should be allocated for the UE with more easily changed CE level. If so, the UE with more easily changed CE level will not need to be concern with CE level change and just need to monitor the fixed paging carrier, the power consumption caused by CE level change determination and paging latency caused by paging failure can be avoided.    
Proposal 3: One subgroup of paging carriers should be allocated for the more easily changed CE level.
If one subgroup of paging carrier allocated for the UE with more easily changed CE level is agreed, the issue how to evaluate whether the UE has the more easily changed CE level should be taken into consideration.
A threshold of RSRP variation range can be configured for UE to evaluate whether a certain CE level is suitable. If the measured RSRP variation exceeds the configured RSRP variation range over a period of time, the UE can be known as more easily changed CE level.  How to determine the measured RSRP variation over a period of time is up to UE implementation. 
Proposal 4:  If the measured RSRP variation range exceeds the configured threshold over a period of time, the UE can be considered to have the more easily changed CE level.  
3 Conclusion

In this contribution we discuss the issues of coverage based paging carrier selection, and made the following observation and proposals:
Observation 1: Though CE level can be determined by a longer averaging NRSRP criteria, the CE level change still do happen. 

Proposal 1：The coverage specific ue-SpecificDRX-CycleMin (ue-SpecificDRX-CycleMin_CE level) should be introduced.
Proposal 2: The final application of DRX cycle is determined by the following formula: 

DRX cycle = min (max ((UE specific) paging cycle, ue-SpecificDRX-CycleMin_CE level), defaultPagingCycle)

Proposal 3: One subgroup of paging carriers should be allocated for the more easily changed CE level.
Proposal 4:  If the measured RSRP variation range exceeds the configured threshold over a period of time, the UE can be considered to have the more easily changed CE level.  
4 References

[1] 3GPP, RP-201064, WID revision: Additional enhancements for NB-IoT and LTE-MTC, June 2020

1

