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1 Introduction
The support of paging carrier selection improvements for NB-IoT was discussed in RAN2#111-e [1] with the following agreements [2]:

	RAN2#111-e agreements:
· Paging carrier selection Improvements based on CE level is considered

· Paging carrier selection Improvements based on DRX cycle may be considered

· whether DRX cycle is considered as part of CE level (Rmax) or can be also considered separately

· Enhancements for NPRACH Carrier selection carrier may be considered

· Paging carrier selection Improvements solely based on WUS or GWUS is not considered

· FFS service based


In this contribution, we discuss paging carrier selection based on CE level and DRX cycle.
2 Discussion
2.1 Paging carrier selection improvements based on CE level
We should first clarify what the “CE level” used for paging carrier selection is, and how to ensure that the UE and eNB have the same understanding. At least, the following two options can be considered:

· Option 1: A CE level/RSRP/ NPDCCH repetition numbers indicated by the eNB
UE and eNB can synchronise the paging carrier selection using CE level, RSRP, or repetition numbers with some signalling, i.e. the “CE level” used for paging carrier selection is indicated to the UE and the MME/AMF by the eNB. For example, on the S1/NG interface, the existing UEPagingCoverageInformation-NB message can be reused to store the information in the MME/AMF and get it back with the Paging Request.
· Option 2: A high level information negotiated between the UE and MME/AMF via NAS
This option would synchronise the UE and the eNB with high level information reflecting the service requirements/ characteristics, e.g. ‘normal coverage’, etc. It will allow services with different characteristics to use different carriers. The information can be negotiated between the UE and MME/AMF via NAS, similar to WUS assistance information or eDRX parameters, and be provided to the eNB with the Paging Request.
Proposal 1: RAN2 to discuss the definition of “CE level” used for paging carrier selection.
The “CE level” may change, especially when UE is non-stationary. It is possible that the last known “CE level” in the network is different from the actual UE “CE level” at the time the UE monitors the paging. Forcing the UE to monitor a carrier selected based on the last known “CE level” may lead to failure of paging reception, e.g. if the number or repetitions is not enough for the UE to receive the paging. Therefore, a  procedure to update the “CE level” is needed. 

For option 1, an update condition based on CE level or RSRP threshold will need to be defined and the UE be requested to connect to report the change. However frequent reporting will increase both UE power consumption and signalling load. Also, UE connecting only to communicate with the RAN is not supported in today specification. For option 2, the UE can initiate TAU/ registration procedure to update the “service” information. As we expect the high level information to have a coarse granularity, it will only need to be updated occasionally.    
Proposal 2: RAN2 to discuss how to handle “CE level” changes.
2.2 Paging carrier selection improvements based on DRX cycle
This is actually a special case of option 2 in section 2.1 where the “CEL level” is represented by the DRX cycle of the carrier. 
A cell cannot support UEs in extreme coverage (that requires large number of repetitions) and a short paging DRX cycle at the same time due to CSS overlapping. Thus there is a direct relation between the number of repetitions (Rmax) and the minimum DRX cycle that can be used for paging 

Observation 1: The DRX cycle of cell is an indication of the coverage level supported by the cell.

Similarly, a low latency service requirement cannot be fulfilled for a UE in extreme coverage.

Observation 2: The UE specific DRX is an indication of the coverage level required by the UE.

UE specific DRX cycle introduced in Rel-16 NB-IoT is known by both the eNB and the UE. UE specific DRX cycle can be used to choose a paging carrier based on DRX cycle if the mapping between DRX cycle and the paging carrier is broadcast. 
Proposal 3: UE specific DRX cycle can be used to choose a paging carrier based on DRX cycle.
3 Conclusion
In this document, we have discussed paging carrier selection based on CE level and DRX. We have made the following observations and proposals:

Observation 1: The DRX cycle of cell is an indication of the coverage level supported by the cell.

Observation 2: The UE specific DRX is an indication of the coverage level required by the UE.

Proposal 1: RAN2 to discuss the definition of “CE level” used for paging carrier selection.

Proposal 2: RAN2 to discuss how to handle “CE level” changes.
Proposal 3: UE specific DRX cycle can be used to choose a paging carrier based on DRX cycle.
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